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1.0 Introduction
1.1 Background

Based on findings from the Bay Protection and Toxics Cleanup Program (BPTCP) completed in
the 1990s, sediments in San Diego Bay in the vicinity of Switzer Creek, B Street/Broadway
Piers, and the Downtown Anchorage (Figure 1-1) are known to be contaminated with
anthropogenic chemicals; these include polynuclear aromatic hydrocarbons (PAHs),
polychlorinated biphenyls (PCBs), chlorinated pesticides, and metals (Table 1-1). In addition,
these sites have degraded benthic macroinvertebrate communities, and sediments from these sites
were toxic to marine invertebrates in laboratory tests. As a consequence, these sites have been
listed as impaired on the State of California’s 303(d) list. In response to this determination of
impairment, the San Diego Regional Water Quality Control Board (SDRWQCB) has initiated
efforts to develop Total Maximum Daily Load (TMDL) calculations and cleanup plans for these
sites. The primary objective of these efforts is to eliminate benthic community impairment;
however, the SDRWQCB has stipulated that these efforts should also minimize human health
and wildlife impacts resulting from the accumulation and possible biomagnification of
contaminants in the food web.

Table 1-1. Summary of findings of the Bay Protection and Toxics Cleanup Program for the Switzer
Creek, B Street/Broadway Piers, and Downtown Anchorage study sites.

Study Site Degradation Possible Contaminant Sources
Switzer Creek* Elevated Chemistry Shipyard facilities
Copper Shipping activities
Low MW PAHs Stormwater
High MW PAHs PAH disposal
Chlordane Refuse disposal
Total (ERMQ) Air deposition
Toxicity (sediment, porewater)
Benthics
B Street/ Elevated Chemistry Shipping activities
Broadway Piers Copper Stormwater
Low MW PAHs Redistribution of adjacent sediments
High MW PAHs Air deposition
Chlordane

Total (ERMQ)
Toxicity (porewater)
Benthic community

Downtown Elevated Chemistry Stormwater
Anchorage* Metals Airport runoff
Chlordane Redistribution of adjacent sediments
Total (ERMQ) Antifouling paints
Toxicity (sediment, porewater) Air deposition

Benthic community

*These sites were classified by BPTCP as high priority sites for future study.
ERMQ = Effects Range Median Quotient, an indicator of pollution due to multiple contaminants.
References: Fairey et al. 1996, 1998; Marine Pollution Studies Laboratory 2003a.
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Figure 1-1. Switzer Creek, B Street/Broadway Piers, and Downtown Anchorage study sites (in
crosshatch; RWQCB — San Diego).
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1.2 Sampling and Analysis Plan

Development and implementation of TMDLs and cleanup plans requires information on the
spatial extent and magnitude of degradation. A Sampling and Analysis Plan (SAP: Marine
Pollution Studies Laboratory 2003a) was developed to provide guidance for conducting a spatial
assessment of marine sediments at the three study sites, in order to provide information for Phase
I, IT and III of the TMDL and cleanup efforts. The SAP was largely based on the Sediment
Assessment Plan prepared for the Chollas and Paleta Creek hotspots (Bay and Chadwick 2001).
The SAP followed the general approach of the BPTCP (Fairey et al. 1996, 1998) and the
Bight’98 regional survey (Bight 98 Steering Committee 2003) in measuring multiple indicators
of sediment quality and using a weight-of-evidence approach to identify areas of impaired
sediment quality. A weight-of-evidence approach increases the likelihood that the sediment
quality at each sampling site will be accurately assessed, and allows the generation of hypotheses
concerning relationships between contamination and effects.

The SAP includes site conceptual models that were developed from existing data to help clarify
the potential linkages between sources, exposure pathways, and receptors. The three study sites
share several characteristics including impaired sediments, stormwater inputs from shoreline
sources, and shoreline industrial activities. In addition, the Switzer Creek study site receives
considerable upland inputs from the creek itself. A generic conceptual model was developed for
all study sites (Figure 1-2).

1.3 Phase I Sediment Assessment

This report focuses on Phase I of the TMDL and cleanup effort, which involves reassessment of
sediment conditions at the three study sites. This sediment assessment study was designed to
answer the following questions based on the potential receptors identified in the generic
conceptual model:

¢  What is the spatial extent of contamination and adverse biological impacts in the
sediments at each site?

e  Which areas are most impaired?
® Are the sediment contaminants likely to enter the food chain?

These questions were answered by determining the spatial extent and magnitude of:

Sediment contamination;

Sediment physical characteristics;

Toxicity in sediment, interstitial water (porewater), and at the sediment-water interface;
Bioaccumulation of contaminants by a marine invertebrate; and

Altered benthic community composition.

A wildlife risk assessment was also performed based on the results of bioaccumulation
measurements.
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Figure 1-2. Generic site conceptual model for the Switzer Creek, B Street/Broadway Piers, and
Downtown Anchorage study sites, showing the relationship between potential sources, exposure
pathways, and receptors.

The relationship of the Phase I sediment assessment and proposed TMDL and cleanup activities
is shown in Figure 1-3. Data from Phase I will be used to identify areas of greatest concern for
detailed investigations to support the development of TMDLs and cleanup plans in Phases II and
III. This three-phased approach was developed jointly by the University of California, Davis, the
Southern California Coastal Water Research Project (SCCWRP), the City of San Diego, the San
Diego Unified Port District, and the SDRWQCB in an effort to minimize duplication of effort

and to provide comparable data throughout San Diego Bay.
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Figure 1-3. Relationship of study plan to potential subsequent TMDL and cleanup activities at the
study sites.
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2.0 Study Design

The conceptual approach of this study is based on three key assumptions. First, that the
determination of biological impairment is best assessed through the measurement of biological
effects associated with the study site (e.g., toxicity, bioaccumulation, and benthic community
degradation). Second, multiple indicators of sediment quality must be measured in order to
provide a confident, weight-of-evidence assessment of impacts, because no single test or
parameter is a consistently reliable, accurate, and predictive indicator of impairment. The final
assumption is that there may be unknown site-specific factors in the study sites that will
significantly affect causal relationships between contamination and effects, thus site-specific
information is needed to accurately assess impacts.

Two sampling events were carried out in this study. First, sediment samples were collected and
screened to confirm the location of reference stations (reference station reconnaissance).
Second, sediment samples were collected at all study sites and confirmed reference stations for a
comprehensive sediment assessment (definitive assessment).

In order to allow for temporal and regional trend analysis, methods equivalent to those used in
the BPTCP (Fairey ef al.1996, 1998) and Bight’98 regional surveys (Bight’98 Steering
Committee 2003), and the Chollas and Paleta Creek studies (Bay and Chadwick 2001), were
used whenever possible.

2.1 Reference Stations

As discussed in the SAP (Marine Pollution Studies Laboratory 2003a), 22 reference stations
from past sediment studies in San Diego Bay were evaluated for use as reference stations in the
current study. Six of these stations were subjected to reconnaissance sampling in 2003;
sediments at these sites were sampled for toxicity testing (10-d amphipod (Eohaustorius
estuarius) survival in sediment and 96-h sea urchin (Strongylocentrotus purpuratus)
development at the sediment-water interface), chemical analyses, and benthic community
analyses, as described in Section 3.0 (data are presented in Appendix A). Of the six sites tested,
three were removed from further consideration because of degraded benthic community
structure, toxicity, or similarity to another reference stations, and were replaced in the definitive
study with three other stations from the original list of 22 possible reference stations. The six
reference stations sampled in the definitive study, all originally from the Bight’98 study, were:
2229, 2238, 2243, 2433, 2435, and 2441. Characteristics of these sites are presented in Table 2-
1. The selection of the six reference stations reflects the use of professional judgment to best
satisfy the objectives of varied characteristics, multiple locations within the bay, low
contamination, low toxicity, undisturbed benthos, minimal bioaccumulation, and stakeholder
acceptance. Reference stations are shown on Figure 2-1; their exact locations are listed in
Appendix B.
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Table 2-1. Characteristics of reference station sediments selected for definitive sampling.

Station Relative Relative Relative Reference
TOC content % fines location

2229 Low Moderate North-central bay Marine Pollution Studies
Laboratory (2003a)

2238 Moderately high  Moderately high  South bay Current study
(reconnaissance sampling)

2243 Moderately low Moderately low South-central bay Current study
(reconnaissance sampling)

2433 Moderate Moderate North bay Current study
(reconnaissance sampling)

2435 Low Moderate Near mouth of bay Marine Pollution Studies
Laboratory (2003a)

2441 High Moderately high ~ Very near mouth of bay  Marine Pollution Studies
Laboratory (2003a)

TOC = total organic carbon.

Sediment Quality Assessment Study at the B Street/Broadway Piers, Downtown Anchorage, and Switzer Creek ~ 2-2
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Figure 2-1. Reference station locations. Study sites are shown for reference.
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2.2 Switzer Creek

The Switzer Creek (SWZ) study site (Figure 2-2) is located between the north side of the 10"
Avenue Marine Terminal and the Cambell Shipyard Piers at the mouth of Switzer Creek. The
total sediment surface area of the original hotspot designated by the SDRWQCB is
approximately 28,000 m”. Because a portion of this area is intended for development, a
subsection of the original hotspot located between the 10™ Avenue Marine Terminal and the
southern-most Cambell Shipyard Pier was sampled for the current study. Based on the possible
contaminant inputs and the shape of the hotspot area, six stations were arranged in a diamond-
shaped grid pattern with one corner at the creek input; this allowed determination of contaminant
and bioeffects gradients in three directions within the study site. The exact locations of the six
Switzer Creek stations are listed in Appendix B. All six stations were sampled for sediment
chemistry/characteristics, toxicity, and benthic community characterization; three of the stations
were also sampled for bioaccumulation studies.

2.3 B Street/Broadway Piers

The B Street/Broadway Piers (BST) study site is located between the Broadway and B Street
Piers and extends southwest approximately 100 m from the end of the Broadway Pier (Figure 2-
3). The total sediment surface area at this site is approximately 48,000 m*. The 12 sampling
stations were arranged in an L-shaped grid. This design allows discrimination of spatial
gradients of contamination, and biological effects measurements away from shore-based sources;
it also allows discrimination of gradients from both downtown piers, and will help determine
whether the contamination extends beyond the delimited area. Exact locations of the 12 B
Street/Broadway Piers sampling stations are listed in Appendix B. All stations were sampled for
sediment chemistry/characteristics and toxicity, along east-west and north-south gradients; five
of these were also sampled for bioaccumulation studies, along an east-west gradient from the
shore to the center of the bay.

2.4 Downtown Anchorage

The Downtown Anchorage (DAC) study site is located between Grape Street and the downtown
anchorage in the vicinity of the U.S. Coast Guard Reservation (Figure 2-4). The total sediment
surface area at the site is approximately 32,000 m”. The nine sampling stations were arranged in
a triangular grid within the site, allowing for discrimination of spatial gradients of contamination
and toxicity away from shore-based sources, in north-south and east-west directions. Exact
locations of the Downtown Anchorage sampling stations are listed in Appendix B.

Sediment Quality Assessment Study at the B Street/Broadway Piers, Downtown Anchorage, and Switzer Creek  2-4
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Figure 2-2. Switzer Creek study site with sampling stations.
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Figure 2-3. B Street/Broadway Piers study site with sampling stations.
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Figure 2-4. Downtown Anchorage study site with sampling stations.
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3.0 Methods

3.1 Sample Collection and Preparation

Sediment samples were collected in February 2003 during reference station reconnaissance, and
July 2003 for the definitive assessment. Sample collection and processing for analysis was
performed according to methods outlined in the Quality Assurance Project Plan (QAPP: Marine
Pollution Studies Laboratory 2003b) for this study. Sediment sampling was generally consistent
with procedures used in the BPTCP and Bight’98 surveys (Fairey et al. 1996, 1998; Noblet et al.
2003). However, in the current study, surface sediments were defined as those within 5 cm of
the sediment-water interface, whereas sediment was collected to a depth of 2 cm in the BPTCP
and Bight’98 surveys. The collection of a 5-cm surface layer was implemented in response to
concerns that the surficial flocculent layer at the study sites is subject to short-term disturbance
via tidal action, and is considered more representative of long-term conditions in the bay than is
a 2-cm deep surface layer.

3.2 Sediment Quality Indicators

Sediment quality indicators were selected to provide quantifiable measurement endpoints to
determine if the pathways of exposure presented in Figure 1-2 could result in significant impacts
to human or animal receptors. Up to four types of sediment quality indicators, as well as
sediment characteristics necessary for indicator data interpretation, were measured at each
station. Each indicator is complementary to the others with regard to assessing the presence of
an impact and determining whether impacts are related to chemical contamination.

3.2.1 Sediment Chemistry and Characteristics

Sediment chemical measurements were used during reference station reconnaissance and the
definitive assessment to determine the extent, spatial pattern, and relative magnitude of sediment
contamination at each study site, to assess temporal trends through comparisons to prior
measurements, and to indicate the potential bioavailability of sediment-associated chemicals.
Sediment characteristics (grain size, organic carbon content) that can influence the
bioavailability of contaminants, the response of toxicity test organisms, and the structure of
benthic communities were measured to distinguish biological impacts (i.e., toxicity or benthic
community alteration) due to contaminants from those due to physical or non-anthropogenic
factors.

All analyses were performed on composited, homogenized samples. Metals, PAHs, PCBs, and
pesticides were measured at CRG Marine Laboratories, Inc. Analytes (listed in Appendix D)
were the same as those measured in the Bight’98 survey (Noblet et al. 2003), and analytical
methods were comparable to those used in that survey. Trace metals were measured by ICPMS,
using EPA Method 6020, and chlorinated pesticides, PCBs and PAHs were measured by GCMS,
using EPA Method 8270. Total organic carbon (TOC) for the reconnaissance study was
measured by CRG Marine Laboratories, Inc. using Plumb (1981) and EPA Method 415.1. TOC
for the definitive study was measured by TestAmerica Analytical Testing Corporation using
Method 9060M. Grain size for the reconnaissance study was measured at AMEC Earth and
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Environmental using the sieve and gravimetric method (Plumb 1981, ASTM 1990). Grain size
for the definitive study was measured at the University of San Diego using a Beckman Coulter
LS 200 particle size analyzer with a single size particle standard; deflocculation of fine particles
was achieved with a 0.5% detergent solution (after Folk 1974). Contact information for
participating laboratories is provided in Appendix C.

3.2.2 Toxicity Testing

Toxicity tests were used to document the extent, spatial pattern, and relative magnitude of acute
toxicity and sublethal effects in sediments collected during reference station reconnaissance and
the definitive assessment. Three types of standardized toxicity tests were performed:

® Acute toxicity in composited, homogenized sediments was assessed with the 10-day
amphipod Eohaustorius estuarius survival test (for reconnaissance and definitive tests);

e Sublethal sediment toxicity was assessed by measuring the effects of porewater on sea
urchin fertilization (for definitive tests); and

¢ Sublethal toxic effects of contaminated sediments on the water column were assessed
with sediment-water interface (SWI) toxicity tests on intact sediment cores, using the sea
urchin development test (for reconnaissance tests) or the mussel larval development test
(for definitive tests).

Toxicity tests in sediment and porewater, and sea urchin development tests at the sediment-water
interface, were performed according to methods outlined in the QAPP (Marine Pollution Studies
Laboratory 2003b). Tests with mussel larvae were performed as outlined in MPSL Standard
Operating Procedure (SOP) 2.9. Reference toxicant tests were performed with ammonia to
demonstrate the ammonia tolerance of the individuals used in sample testing; these were
synoptic with sample testing. Reference toxicant tests were also performed with cadmium, at a
later date.

3.2.3 Benthic Community Composition

Benthic community composition in composite samples was measured in the reconnaissance and
definitive assessments by counting individuals of the various benthic invertebrate infaunal taxa.
Samples were prepared and sorted according to procedures outlined in the QAPP (Marine
Pollution Studies Laboratory 2003b).

3.2.4 Bioaccumulation Tests

Bioaccumulation of contaminants in the clam Macoma nasuta was used to evaluate the potential
for contaminant uptake and subsequent food chain transfer of organic chemicals and metals from
the sediment. Macoma nasuta is native to and widely distributed in San Diego Bay, and actively
ingests surface sediments. It is commonly used in dredged sediment studies (USEPA/USACOE
1998) because it provides adequate tissue volumes for trace-level chemical analysis.

Bioaccumulation tests were conducted for sediments from all reference stations and from a
subset of study site stations (13 total; Appendix B) that span the expected gradient of
contamination at the sites. Field triplicates were analyzed at one station for each study site.
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Bioaccumulation exposure experiments were performed at AMEC Earth and Environmental
(Appendix C) using standard procedures as outlined in their SOP (rev. 2-7-03) and USEPA
guidelines (USEPA/USACOE 1998).

All trace metal and organic constituents measured in sediment samples were measured in clam
tissues (with the addition of some Aroclors) after a 28-day exposure to sediments in the
definitive study. Analyses were performed at CRG Marine Laboratories, Inc. Trace metals were
measured by ICPMS, using EPA Method 6020; chlorinated pesticides, PCBs and PAHs were
measured by GCMS, using EPA Method 8270; tissue lipid content was measured using the
gravimetric method.

3.3 Data Analysis

Data analysis consisted of four procedures: evaluation of data quality, determination of impacts
for each indicator, assessment of impairment at each station, and evaluation of spatial
contamination patterns. These procedures are described below.

3.3.1 Data Quality Evaluation

Data from definitive testing for each sediment quality indicator were compared to quality
assurance guidelines specified in the QAPP (Moss Landing Marine Laboratories 2003b).
Relative percent difference (RPD) between laboratory sample replicates and matrix spike
duplicates was calculated as the absolute value of the difference in replicate values divided by
the mean of the two replicates; RPDs greater than 25% were noted. RPDs were not calculated
for sample replicate pairs where both values were below 3 times the reporting limit. Surrogate
and matrix spike recoveries were compared to acceptability criteria provided by the analytical
laboratory. Measurements failing to meet data quality objectives were repeated wherever
possible, and are discussed in Section 5.1.

3.3.2 Determination of Impacts

The data for each indicator were evaluated separately to determine the presence of significant
impacts (i.e., toxicity, contamination, bioaccumulation, or altered benthic community structure)
at each station. A two-step approach was followed for each indicator: first, the data were
compared to thresholds or criteria that would indicate whether impacts occurred; then, results
were compared to reference station values (95% prediction limits about the mean) to determine
whether impacts were greater than background conditions in the bay. This approach was based
on the framework for evaluating sediment quality developed by the EPA for application in the St.
Louis River Area of Concern (USEPA 2000).

Numerical relationships between contamination and effects were investigated to determine
whether impacts were contaminant-related. These relationships will be used in subsequent
activities to develop clean up standards and TMDL goals. Results of the bioaccumulation tests
were used to address the question of possible food chain transfer of contaminants, and will
provide some of the information needed to address human health impacts related to
contamination at the sites.
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3.3.2.1 Sediment Contamination

A conceptual framework for analysis of the sediment chemistry data is shown in Figure 3-1. The
goal of this analysis was to determine whether overall sediment contamination levels are of
potential biological concern for benthic communities. This determination was made by two
methods: 1) comparing sediment concentrations to Effects Range Median (ERM) values,
Consensus Based Guideline Values (CBGVs), and other guideline values where available (Table
3-1), and 2) calculating mean Sediment Quality Guideline Quotients (SQGQs) using the methods
of Fairey et al. (2001). A SQGAQ is the concentration of an individual chemical divided by its
guideline value; the mean SQGQ is calculated by summing all of the SQGQs and dividing by the
total number of analytes included in the summation. Calculation of the mean SQGQ value
recommended by Fairey ef al. (2001) incorporates several types of guideline values: ERMs
(copper, zinc, total chlordane, dieldrin); PELs (cadmium, silver, lead); CBGVs for total PAHs
(organic-carbon normalized, Swartz 1999) and total PCBs (MacDonald et al. 2000); and
correlative guidelines (for DDTs). The calculated SQGQs were compared to the upper 95%
prediction limit of the mean SQGQs for the six reference stations (o = 0.05). Exceedance of a
guideline value or the SQGQ upper confidence limit would indicate impacted sediment.

Table 3-1. Sediment Quality Guidelines for analytes detected in definitive sediment chemistry
analyses.

Analyte Sediment Quality Guideline Type of Guideline  Reference
Antimony 25 ug/g ERM Long et al. (1990)
Arsenic 70 ug/g ERM Long et al. (1990)
Cadmium 9.6 ug/g ERM Long et al. (1990)
Chromium 370 pg/g ERM Long et al. (1990)
Copper 270 pg/g ERM Long et al. (1995)
Lead 218 pg/g ERM Long et al. (1990)
Mercury 0.7 pg/g ERM Long et al. (1990)
Nickel 51.6 ug/g ERM Long et al. (1990)
Silver 3.7 yg/g ERM Long et al. (1990)
Zinc 410 pg/g ERM Long et al. (1990)
Total Chlordanes 6 ng/g ERM Long et al. (1990)
Total DDTs 100 pg/g organic carbon correlative Swartz et al. (1994)
Total PCBs 400 ng/g CBGV MacDonald et al. (2000)
Total PAHs 1800 pg/g organic carbon CBGV Swartz (1999)

All guidelines are applied on a dry weight basis.

Summed concentrations for DDTs, PCBs, chlordanes and PAHs were calculated using one-half
the MDL for non-detected analytes. Chlordanes were summed based on guidance provided by
USEPA (1995).

3.3.2.2 Sediment Toxicity
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Sediment, porewater and SWI toxicity test results were evaluated using the conceptual
framework shown in Figure 3-2. Toxicity test results were compared to response in the negative
controls (test organism home sediment or laboratory seawater) with separate-variance t-tests
(one-tailed, a = 0.05); those samples with a statistically significant difference that were also
below the minimum significant difference (MSD; Phillips ef al. 2001) values for the respective
protocols were considered toxic. Toxic samples were evaluated using criteria for grain size and
unionized ammonia, to discount these as confounding factors. The data were then compared to
the lower 95% prediction limit of mean organism response for the six reference stations (o =
0.05) to determine whether the responses were different from background. Reference toxicant
test data were evaluated using Toxcalc™ toxicity data analysis software (v. 5).

3.3.2.3 Benthic Community Composition

Evaluation of benthic community impacts followed the conceptual model presented in Figure 3-
3. Two multi-metric indices of benthic community condition were calculated from the benthic
data: 1) the Relative Benthic Index (RBI; Stephenson et al. 1994) used by BPTCP, which
evaluates contaminant- and non-contaminant-related conditions; and 2) the Benthic Response
Index (BRI; Smith ez al. 2001) developed by SCCWRP for Bight 98, which only evaluates
contaminant-related conditions (Table 3-2). Indices from the impacted stations were then
compared to the reference station 95% prediction limit (o = 0.05) to determine if the observed
benthic community degradation was site-specific.

The Relative Benthic Index (RBI) used in this study is a refined version of the benthic index first
used in the first San Diego BPTCP report (Fairey ef al. 1996). It combines the use of benthic
community data with the presence of positive or negative indicator species to give a measure of
the relative degree of degradation of the benthic fauna. The RBI can be customized to particular
areas by selecting different indicator species. It does not require the presence of uncontaminated
reference stations, and does not refer to data beyond that collected in each location. Often the
evaluation of community degradation depends on comparisons to uncontaminated reference sites
which are difficult to locate and vary for reasons that are unknown and unrelated to
contamination.

Table 3-2. Indices used in evaluating benthic community data.

Benthic Index Method Calculated Index Value Assessment of Habitat
Relative Benthic Index (RBI) 0.60 —1.00 Undegraded
(Stephenson et al. 1994) 0.31 —0.59 Transitional
Also used for BPTCP 0.00 - 0.30 Degraded
Benthic Response Index (BRI) < 31 Reference
(Smith et al. 2001) 31-42 Response Level 1 (least impacted)
Also used for Bight'98 42 — 53 Response Level 2
53 -73 Response Level 3
> 63 Response Level 4 (most impacted)

Community Data

Four aspects of the community data were used in the RBI: the total number of species, the total
number of mollusc species, and the number of crustacean species and individuals. An increase
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in species richness is a well-accepted indicator of healthy environments (Diaz 1992). While a
variety of indices have been developed to quantify species richness in absolute terms, for a study
limited in spatial and temporal scale, as is often the case, total number of species is a highly
realistic indicator of community richness. The number of mollusc species may also decrease as a
result of disturbance.

Crustaceans are generally more sensitive to environmental contaminants than most other
components of the infauna, particularly polychaetes. Speciose and numerically abundant
crustacean faunas on the Pacific coast of the United States are generally only found in
uncontaminated environments, making the number of crustacean species an important indicator
of overall environmental health. An increase in the number of crustacean individuals is also
indicative of relatively healthy environments, although sometimes one or two crustacean species
can be abundant in disturbed habitats, but less so than for other major taxonomic groups,
particularly polychaete worms.

Indicator Species

Five species were chosen as indicators of either highly disturbed or undisturbed benthic
communities and habitats. Selection of indicator species was based on known responses to
anthropogenic and other disturbances and related natural history such as life history traits and
abundance patterns among the study stations. The two negative indicator species are highly
opportunistic annelids which thrive in disturbed, polluted, or marginal environments, and are
generally not found in less disturbed communities. The three positive indicator species are
generally not found in polluted habitats and are characteristic of regions where anthropogenic
and other severe disturbances do not play major roles in structuring communities. Each indicator
species is discussed below.

Negative indicator species

Capitella capitata

The Capitella species complex is a cosmopolitan group that lives in a wide range of conditions:
fouled or low oxygen, high organic matter and fine sediments. They are abundant around
outfalls discharging biological wastes, and have a rapid (1 to 2 month) life cycle. Capitella are
capable of surviving for days with little or no oxygen, and are often considered the best example
of an opportunistic species (Reisch and Barnard 1960).

Oligochaetes
Oligochaetes are a poorly known group typically found in peripheral/disturbed habitats such as

under decaying algae on beaches, and in fouled or low oxygen muds of back bays, estuaries, and
harbors. They often occur in large masses to exclusion of all or nearly all other macrofauna. In
SF Bay they may comprise 100% of the fauna where there is gross pollution (i.e., large amounts
of organic material from sewage). If oxygen levels are sufficient, and there is little toxic waste
and high bacterial levels, oligochaete levels are high. Given sufficient oxygen, oligochaete
densities become extremely high (Smith and Carlton 1975, Brinkhurst and Simmons 1968).
They are well known indicators of relatively degraded freshwater ecosystems.
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Positive Indicator Species

Acuminodeutopus sp.

Acuminodeutopus are found in shallow clean, well-oxygenated sands, and also in bay muds.
They build tubes, and are early/first colonizers of ray pits and other relatively small-scale
perturbations (Barnard 1961, Barnard and Reish 1959, VanBlaricom 1982).

Heterophoxus
Heterophoxus is a fossorial phoxocephalid amphipod that requires well-oxygenated, clean

nearshore sands. They are shallow burrowers that occur in the top 1 cm of sand.
Phoxocephalids, such as the similar Rhepoxynius spp., are considered to be very sensitive to
sediment contaminants, and are commonly used in sediment bioassays.

Monoculodes sp.

Monoculodes is a fossorial oedocerotid amphipod that requires well-oxygenated, clean nearshore
sands. They are shallow burrowers that occur at the sand surface/water interface. Monoculodes
are carnivorous and therefore are probably active and sensitive to sediment surface quality (Mills
1962, Bousfield 1970, Bousfield 1996).

Calculation of Relative Benthic Index

For total fauna, number of mollusc species and number of crustacean species, the maximum and
minimum values in these parameters over all the stations were determined. For each station, the
total number of species, total mollusc species, and total number of crustacean species were then
converted to the percentage of the total range for these parameters. The number of crustacean
individuals at each station was similarly converted to a percentage of the total range, and added
to the total fauna, mollusc, and crustacean species numbers. The community numbers thus
represent four-sixths of the Relative Benthic Index for each station.

For the positive and negative indicator indices, the final index was weighted toward presence and
absence of key indicator species, with abundance of each species given additional incremental
weight. Accordingly, the abundance of each indicator species was transformed using a double
square-root transformation to compress the range of values. For each species, the transformed
abundance was converted to a percentage of the total range. The transformed values of the
negative indicator species were summed and subtracted from the sum of the values for the
positive indicator species.

The overall Relative Benthic Index was calculated by summing the values of the Total Fauna,
Total Molluscs, Crustacean Species, and Indicator Species, and standardizing it to the total
range. This resulted in a range in values from 0.00 (Most Impacted) to 1.11 (Least Impacted).

Ordinarily the RBI values range from 0 to 1.00; however, for this study the data from the recent
sampling effort were combined with the data from the previous BPTCP survey completed in
1995. In order to counteract the “changing baseline” effect, the total ranges for the community
parameters were not recalculated. This resulted in some values being greater than 1 where
stations had more species or individuals than any of the stations from the previous study. It was
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felt that this is an indication that some locations are “healthier” (based on the index) than they
previously were, and that only using the data from the present study would not adequately
represent this trend.

3.3.2.4 Bioaccumulation

Bioaccumulation data were evaluated following the conceptual model presented in Figure 3-4.
Trace metal and organic compound concentrations measured in clam tissue at the end of
bioaccumulation tests (at T,g) were compared to measurements made on a subsample of clams at
the start of the tests (at Ty) to detect the presence of contaminant bioaccumulation; net
bioaccumulation was calculated by subtracting the T,g value from the mean of the Ty values (not
including the Ty QA replicate, R2), using one-half the detection limit for non-detected analytes.
Tissue concentrations of clams exposed to study site sediments were then compared with tissue
concentrations of clams exposed to reference sediments to determine if the elevated
concentrations were above those characteristic of background conditions in the bay; stations
where net bioaccumulation was greater than the 95% upper prediction limit (o = 0.05) for that of
the reference stations were classified as having elevated site-specific concentrations of
bioavailable contaminants.

Concentrations of selected chemicals detected in Macoma nasuta after 28-d laboratory exposures
were used to calculate doses to a representative clam-eating avian receptor, the lesser scaup
(Aythya affinis). Methods followed those described in the Naval Air Station North Island Bravo
Pier Study prepared by SPAWAR (2001). Dose (D, in mg/kg/day) was calculated using the
following equation:

D = [(sediment concentration x ingestion rate) + (clam tissue concentration x ingestion rate)]/body mass

The calculated dose numbers were compared to the BTAG Toxicity Reference Values (TR Vs,
Table 3-3) to assess risk to shallow-diving birds (HERD 2000); dose:low TRV ratios < 1 were
considered to be acceptable bioaccumulation at reference stations. The TRV for lead was not
considered in this evaluation because it is currently under review by HERD (personal
communication, Michael Anderson, DTSC). The potential contribution of water-borne
contaminants to total dose is likely negligible (personal communication, J. Takekawa, USGS);
estimation of the magnitude of this contribution is beyond the scope of this project.

Table 3-3. Toxicity Reference Values (TRVs) used to evaluate risk to lesser scaup.

Analyte low TRV high TRV
Arsenic 5.5 22.01
Cadmium 0.08 10.43
Copper 2.3 52.26
Manganese 77.6 776
Mercury 0.039 0.18
Nickel 1.38 56.26
Selenium 0.23 0.93
Zinc 17.2 172
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3.3.3 Determination of Impairment

A weight-of-evidence approach (Table 3-4) was used to develop an integrated assessment of the
magnitude of impairment at each station. This approach used all of the available information
(sediment chemistry, toxicity, benthic community assessment, and bioaccumulation) to
determine whether sediment quality for use by aquatic species is likely to be impaired.
Impairment is likely when contamination co-occurs with toxicity and/or degraded benthos. In
situations where benthic community structure is degraded but no significant acute toxicity is
observed, the potential for contaminants eliciting chronic effects should be considered.
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Evaluate Chemistry Data Using Data R Repeat Analyses or Reject
Quality Objectives 7 Data
Not
Met
Met
Compare to Sediment Quality Contamination Unlikely
Guidelines (SQGs) > (-)
<SQGs
>SQGs
Contamination Present at Levels of R No Contamination Above
Concern g Background Levels
Compare to Reference Sites <Ref (-)
Contamination Unlikely to be
Site-Specific
>Ref

Contamination Likely Site-Specific

(+)

Figure 3-1. Procedure for assessing sediment chemistry data.

Symbols in parentheses indicate the classification of the station as either contaminated (+) or
uncontaminated (-) relative to the potential for impacts on aquatic organisms or humans.
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Evaluate Toxicity Data Using Data - Repeat Analyses or Reject
Quality Objectives > Data
Not
Met
l Met
Compare Toxicity Data to Negative | No Toxicity Present
Control i (-)
Not
I Toxic
l Toxic
Evaluate Data for Significant ] Results Inconclusive
Confounding Factors g ()
Present
l Absent
Significant Sediment Toxicity .| Toxicity Similar to Background
Compare Toxicity Data to Reference g Levels
Sites <Ref o Ay _
Toxicity Unlikely to be Site-

Specific
l >Ref

Significant Sediment Toxicity
Likely to be Site-Specific
(+)

Figure 3-2. Procedure for assessing sediment toxicity data.

Symbols in parentheses indicate the classification of the station as either impacted (+) or
unimpacted (-) relative to the potential for effects on aquatic organisms.
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Evaluate Benthic Data Using Data - Repeat Analyses or Reject
Quality Objectives Not > Data
Met
Met
Compare Community Metrics and No Benthic Impacts Present
Indices to Impact Thresholds > (-)
Not
Impacted
Impacted
A 4
Degraded Benthic Community .|  Benthic Impacts Not Due to
Compare Community Metrics and g Site-Specific Factors
Indices to Reference Sites <Ref (-)
>Ref
Impact Due to Site-Specific Factors .|  Benthic Impacts Cannot be
Evaluate Influence of Noncontaminant ”|  Attributed to Contamination
Factors Significant ()
Not
Significant

Degraded Benthic Communities Due to
Site-Specific Contaminants

(+)

Figure 3-3. Procedure for assessing benthic community data.

Symbols in parentheses indicate the classification of the station as either impacted (+) or
unimpacted (-) relative to the presence of benthic degradation.
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Evaluate Tissue Residue Data Using - Repeat Analyses or Reject
Data Quality Objectives g Data
Not
Met
Met
Compare Tissue Residue Data to No Bioaccumulation Present
Initial Concentration > )
<Initial
>Initial
A 4

Bioaccumulation Present . Bioaccumulation Unllkely to

Compare Tissue Residue Data to ”| Increase Tissue Contamination
Reference Site Concentrations <Ref Above Back?;ound Levels
l >Ref
Significant Bioaccumulation

Likely to be Site-Specific
Compare Tissue Residue Data to Bioaccumulation Unlikely to
Screening Levels Wildlife Health »| Cause Impairment to Human

<Screen or Wildlife Health
)

>Screen

\4

Tissues Contain Potentially Harmful
Levels of Contaminants

(+)

Figure 3-4. Procedure for assessing bioaccumulation data.

Symbols in parentheses indicate the classification of the station as either impacted (+) or
unimpacted (-) relative to the presence of bioaccumulation.
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Table 3-4. Decision matrix to assess sediment quality using the results of multiple indicators.

Sediment Degraded Bio- Beneficial Use Recommended Action
Contam- Toxicity Benthos accumulation Impairment
ination Aquatic Human/
Life Wildlife
+ + + + Highly Possible Phase Il studies
Likely Phase Il studies
Refine health assessment
+ + + - Highly Unlikely  Phase Il studies
Likely Phase Il studies
+ - + - Likely Unlikely  Possible Phase Il studies
+ + - - Likely Unlikely  Possible Phase lll studies
+ - + + Likely Possible Possible Phase Il studies
Possible Phase Il studies
+ + - + Likely Possible Refine health assessment
- + + + Possible Possible Possible Phase Il studies
- + - + Possible Possible Evaluate confounding
- - + + Possible Possible factors
Evaluate analyte list,
consider chronic toxicity
Refine exposure
pathways
+ - - + Unlikely  Possible Refine health assessment
- - - + Unlikely  Possible Refine exposure
pathways
- + + - Possible  Highly Possible Phase Il studies
Unlikely  Evaluate Confounding
- + - - Unlikely  Highly Factors
Unlikely
- - + - Possible  Highly Evaluate analyte list,
Unlikely  consider chronic toxicity
+ - - - Unlikely  Unlikely

- - - Highly Highly No Further Action
Unlikely  Unlikely
See Figure 1-3 for description of Phase | and Phase Il studies.
+ Impact (above reference condition or screening level) present.
- No impact present.
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4.0 Results
4.1 Data Quality Evaluation

This section summarizes quality assurance data; except where noted, all quality assurance data
are presented in Appendix E. A batch table for sediment and tissue chemistry is also presented
in Appendix E. Data for deionized water blanks were not presented in Appendix E, as all were
non-detects (see below).

4.1.1 Sample Handling

All sample collection, handling, preparation and transport occurred as specified in the QAPP
(Marine Pollution Studies Laboratory 2003b). Samples were received intact and cool at all
analytical and testing laboratories. TOC samples were reported by the analytical laboratory to be
received out of hold.

4.1.2 Sediment Chemistry and Characteristics
4.1.2.1 Metals

Procedural blanks in deionized water yielded non-detect values for all metal analytes. Matrix
spikes in sediment samples were performed for all analytes; all were within acceptable range,
and all RPDs for matrix spike duplicates were less than 25%. Nine pairs of sample replicate
metals values exceeded the 25% RPD; however, for two of these, one value was below 3x RL.
Aluminum measurements were off-scale for 14 sediment samples (Appendix F).

4.1.2.2 Organics

Procedural blanks in deionized water yielded non-detect values for all organic analytes.
Surrogate recoveries were measured in sediment; recoveries for PCB 112 and PCB 198 were
below the acceptable range in one sample each (48% in BST08, and 30% in BST12,
respectively); however, average recoveries for these surrogates were 75% and 82%, respectively.
Other surrogate recoveries in sediment averaged from 75% to 104%, with the exception of d8-
Naphthalene (50%); since this is a very volatile compound, the implications for its low recovery
in sediment samples are minimal. Given that all sediment matrix spikes were within acceptable
range, the slight acceptability deviations in surrogate recovery do not suggest underreporting of
chemical contaminants. Surrogate recoveries were also measured in procedural blanks; all were
within acceptable range except for one d8-Naphthalene value (100%). Twenty-three RPDs for
matrix spike duplicates exceeded 25%. Sample RPDs in exceedance of 25% for replicate pairs
numbered two and 19 for PCBs and PAHs, respectively; however, for two of these, one value
was below 3x RL.

4.1.2.3 Total organic carbon
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Blanks for TOC in laboratory water were all non-detects. Controls for TOC spiked into sediment
were all within acceptable range for % recovery. Sample replicate data for TOC in sediment
were all below 25% RPD.

4.1.2.4 Grain size
No quality assurance data were provided with grain size measurements.
4.1.3 Toxicity Testing

Sample receiving and storage conditions were acceptable. Bulk-phase sediments were
refrigerated for ten days prior to testing with Eohaustorius. The first set of sediment-water
interface cores was refrigerated for two days prior to testing; the second set was refrigerated six
days. Porewater was extracted from bulk-phase sediments after six days of refrigeration, and
refrigerated for two days prior to testing.

The plan for testing toxicity at the sediment-water interface was modified slightly from that
outlined in the QAPP. Urchin larval development was initially planned for use in these tests;
however, the results of the reconnaissance study indicated that mussel larval development would
be more reliable in this application, and replaced the urchin larval development test.

Test acceptability criteria were met for all organisms. Water quality parameters measured during
tests were within acceptable limits, with the exception of salinity in the Eohaustorius tests; most
samples were 1 to 2 parts per thousand above the recommended salinity range for the test, but all
were well within the salinity tolerance range of the organism. Temperature was within + 2° C
for all tests. Negative control performance was acceptable in all tests (Appendix G).

Reference toxicant tests were conducted as positive controls for toxicity tests. Reference
toxicant tests with ammonia were conducted concurrently with the definitive tests, in order to
determine ammonia sensitivity for these batches of organisms. Ammonia test concentrations (as
NH3;) were selected to bracket published effects thresholds for unionized ammonia. Unionized
ammonia concentration in the Eohaustorius test ranged from 0.26 to 1.02 mg/L; although the two
highest concentrations exceeded the published NOEC of 0.8 mg/L (USEPA 1994), the
amphipods exhibited no mortality. Strongylocentrotus fertilization exhibited a dose-response in
concentrations of unionized ammonia from 0.18 mg/L (the NOEC; 79% fertilization) to
complete lack of fertilization at 1.13 mg/L; the ECs for this test was 0.56 mg/L. Mytilus
development also exhibited a dose-response in concentrations of unionized ammonia from
0.0174 mg/L (the NOEC; 88% normal development) to a complete lack of normal development
at 0.201 mg/L; the ECs for this test was 0.086 mg/L. Cadmium reference toxicant tests for
Eohaustorius and Mytilus were performed after the definitive tests, and produced ECs, values of
0.086 and 0.557 mg/L, respectively. These ECs( values were within the control chart confidence
limits (2 standard deviations), indicating that test organisms responded to the toxicant in a
manner consistent with previous tests. A metal-based reference toxicant test was not performed
with urchin fertilization.
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4.1.4 Benthic Sorting
Sorting and identification of benthic infauna were reported to occur as outlined in the QAPP.
4.1.5 Bioaccumulation Testing

Macoma exhibited acceptable control survival after 28 days, ranging from 77 to 91% among the
three replicates. Mean temperature, dissolved oxygen, and salinity values met the water quality
criteria for all samples tested. On a few occasions, temperature and dissolved oxygen fell
outside of their acceptable ranges. When this occurred, flow rates and aeration were
immediately corrected. Transient temperature spikes of 2 to 3 hours duration occur on rare
occasions, when new test water is added to the system. For this test batch, temperatures quickly
returned to the specified test temperature.

4.1.6 Tissue Chemistry
4.1.6.1 Metals

Procedural blanks in deionized water yielded non-detect values for all metal analytes. Matrix
spikes in tissue samples were performed for all analytes; all were within acceptable range, and all
RPDs for matrix spike duplicates were less than 25%. Five pairs of sample replicate metals
measurements exceeded 25% RPD.

4.1.6.2 Organics

Procedural blanks in deionized water yielded non-detect values for all organic analytes.
Surrogate recoveries were measured in tissue and in procedural blanks; all were within
acceptable range. Matrix spikes in tissue samples were performed for selected analytes; all were
within acceptable range. All RPDs for matrix spike duplicates were less than 25%. Two pairs of
sample replicate PAH measurements exceeded 25% RPD.

4.1.6.3 Lipids
Lipids were non-detectable in procedural blanks with deionized water. One pair of sample

replicate lipid analysis values exceeded 25% RPD; however, one of the values was less than 3x
RL.

4.2 Determination of Impacts

4.2.1 Sediment Contamination

PCBs were detected in sediments from all Switzer Creek stations (80.1 to 576.3 ng/g dw total
detectable congeners) and all Downtown Anchorage stations (6.7 to 766.8 ng/g dw total

detectable congeners) (Appendix F). Total PCBs (summed to include non-detected analytes)
exceeded the CBGV of 400 ng/g dw at three stations: SWZ003, 630; DACO02, 473.6; DACO3,
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844.4 (Table 4-1). PCBs were not detected in sediments from any of the reference stations,
indicating that PCB contamination at the study sites is likely site-specific.

DDT or its breakdown products were detected in sediments from all Switzer Creek stations (12.6
to 43.0 ng/g dw total detectable analytes), and from five Downtown Anchorage stations (15.0 to
29.9 ng/g dw total detectable analytes) (Appendix F). No stations exceeded the CBGV for total
DDTs (summed to include non-detected analytes) (Table 4-1). Chlordanes were detected at three
Switzer Creek stations (ng/g dw total detectable analytes): SWZO01, 6.4; SWZO05, 13.6; SWZ06,
12.4. When summed to include non-detected analytes, total chlordanes at these three sites
exceeded the ERM of 6.0 ng/g dw (Table 4-1). Pesticides were not detected at any of the
reference stations, indicating that DDT and chlordane contamination at the study sites is likely
site-specific.

All PAHs were detected in sediments from at least one station, and many were ubiquitous
(Appendix F). PAHs were detected in sediments from all stations (in ng/g dw total detectable
analytes): Switzer Creek, 6133.0 to 15328.2; B Street/Broadway Piers, 2726.6 to 60210.2;
Downtown Anchorage, 2464.5 to 5501.5; reference stations, 154.3 to 1372.6. Total PAHs
(summed to include non-detected analytes) at two B Street/Broadway Piers stations exceeded the
CBGYV of 1800 pg/g dw: BST07, 2122.51; and BST09, 1938.51 (Table 4-1). Fifteen sites
(including BSTO7 and BST09) had PAH quotients exceeding the 95% upper prediction limit of
the reference station PAH quotients (Table 4-1), indicating that PAH contamination at these sites
is likely site-specific.

With few exceptions, all metals were detected at all stations (Appendix F). Antimony
concentration exceeded the ERM at SWZ06 (53.7 mg/kg); this concentration, as well as those at
many other stations, exceeded the 95% upper prediction limit (0.290) for the reference stations.
Mercury concentration exceeded the ERM at 13 stations across all study sites, and was detected
at the following concentration ranges (in mg/kg dw): Switzer Creek, 0.40 to 0.72; B
Street/Broadway Piers, 0.50 to 5.17; Downtown Anchorage, 0.46 to 1.24; reference stations, 0.16
to 0.35. Many study site stations had mercury concentrations exceeding of the 95% upper
prediction limit for reference station values (0.425 mg/kg).

SQGQs for all study site stations except BST06, BST10, and BST11 were in exceedance of the
upper 95% prediction limit for the reference stations (Table 4-1), indicating that these stations
have elevated chemical mixtures relative to reference stations.
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4.2.2 Sediment Toxicity

No porewater samples were toxic when tested with the urchin fertilization test (Table 4-2;
Appendix G); fertilization rates were statistically significantly lower than the control response at
all but one station, but fertilization rates for all stations were greater than the %MSD value.
Fertilization rates at all but one station (BST12) were greater than the 95% lower prediction limit
for the reference sites, indicating that the response of gametes to porewater at most study site
stations is similar to that at the reference stations.

No samples were toxic to mussel larvae at the sediment-water interface (Table 4-2; Appendix G);
the percent of normal surviving larvae was statistically significantly lower than the control
response at four stations, but greater than the %MSD at all stations. Percent normal surviving
larvae at all stations were greater than the 95% lower prediction limit for the reference stations,
indicating that the response of larvae to SWI exposure at most study site stations is similar to that
at the reference stations.

Eohaustorius survival rates in sediment samples were statistically significantly different from
that of the control at 20 stations; three of these stations (SWZ04, SWZ06, DAC04) also exhibited
survival rates less than the %MSD, and were considered toxic (Table 4-2, Appendix G). None of
these samples had unionized ammonia concentrations in the overlying water that exceeded the
no-observed effect concentration (NOEC) of 0.8 mg/L (USEPA 1994), indicating that ammonia
was not a confounding factor in the toxicity test results. All sediment samples were well below
70% clay (Appendix G), indicating that grain size was not a confounding factor (Tay et al. in
prep.). Ten stations (including these three) exhibited Eohaustorius survival rates less than the
95% lower prediction limit of the reference stations.

4.2.3 Benthic Community Composition

A number of stations had slightly (Response Level 1) to moderately impacted benthic
community structure (RL2) based on calculation of the Benthic Response Index (BRI). Two
stations (SW04) and the reference station 2238 were categorized as response level 3 based on the
BRI (Table 4-3). No stations exceeded the 95% prediction limit (= 60.7) based on the reference
site distribution of BRI values. Relative Benthic Index (RBI) calculations indicated 13 study site
stations where benthic communities were transitional or degraded. The two degraded stations
were SWZ01 and SWZ02, and were two of the three stations where fines content exceeded 90%;
the 11 transitional stations were distributed across all study sites (Table 4-3). The RBI for these
13 stations was less than the lower 95% prediction limit for the reference sites, indicating that
community degradation is site-specific. All benthic community composition data are presented
in Appendix H.
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Table 4-2. Summary of definitive toxicity test results.

Eohaustorius survival Mussel larval development Sea urchin fertilization
in whole sediment at SWI in porewater
<MSD
significant < lower |significant (0.65, < lower | significant < lower
t-test <MSD 95% PL t-test 0.68) 95% PL t-test <MSD 95% PL
Station (a) (0.735) (0.85) (a) (b) (0.45) (a,d) (0.65) (c,d)
SWZ01 X X all
SWZ02 X X all
SWZ03 X X all
SWZ04 X X X all
SWZ05 X X all
SWZ06 X X X all
BSTO1 all
BST02 X X 25/50
BSTO03 all
BST04 all
BSTO05 X 25/50
BSTO06 X all
BSTO07 X all
BSTO08 all
BST09 all
BST10 all
BST11 all
BST12 all
DACO01 X X all
DACO02 all
DACO03 25/50
DAC04 X X X all
DACO05 25/50
DACO06 all
DACO07 all
DACO08 all
DACO09 all
2229 all
2238 X 50
2243 25
2433 X 50
2435 X X
2441 50/100 25
(a) Calculated using paired-sample t-test, one-tailed, a =0.05. P-values reported in Appendix H.
(b) Mussel tests were run on two days and therefore have two MSD values.
(c) CL: 100% porewater, 0.57; 50% porewater, 0.56; 25% porewater, 0.65.
(d) Value indicates porewater concentration (25, 50, 100%, or all).
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Table 4-3. Summary of definitive benthic community measures.

Calculated Station RBI < 95% | Calculated Station TOC
RBI Assessment LPL (0.646) BRI Assessment (mg/dry
Station (a) (b) % fines kg)
SWZ01 0.11 D 50.0 RL2 96.1 20600
SWz02 0.09 D 43.6 RL2 99.8 21600
SWZ03 0.86 U 46.4 RL2 92.6 14000
SWZ04 0.35 T 53.2 RL3 74.7 24200
SWZ05 0.31 T 46.3 RL2 46.7 14500
SWZ06 0.46 T 34.9 RLA1 57 19000
BSTO1 0.71 U 42.6 RL2 69.8 17500
BST02 0.57 T X 31.9 RL1 69.1 12500
BSTO03 0.98 U 34.0 RLA1 62.2 9190
BST04 0.70 U 33.3 RLA1 68 19200
BSTO05 0.68 U 40.7 RL1 64.6 10100
BST06 0.83 U 29.9 R 61.6 7650
BSTO07 0.76 U 43.8 RL2 70.9 20900
BSTO08 0.81 U 38.8 RLA1 67.4 11700
BST09 0.74 U 30.9 R 54.4 7280
BST10 0.82 U 37.3 RL1 56.3 6830
BST11 0.97 U 26.6 R 59.1 7030
BST12 0.95 U 33.7 RLA1 66.9 10000
DACO1 0.53 T X 48.2 RL2 84.3 23100
DACO02 0.57 T X 45.5 RL2 80.1 20200
DACO03 0.37 T X 44.3 RL2 73.7 17900
DAC04 0.33 T X 47.4 RL2 56 13800
DACO05 0.60 U X 45.0 RL2 57.4 12000
DACO06 0.52 T X 47.5 RL2 72 14000
DACO07 0.45 T X 48.1 RL2 69 12900
DACO08 0.51 T X 45.5 RL2 59.4 13300
DACO09 0.87 U 43.8 RL2 68.3 12400
2229 0.90 U 30.9 R 35.7 4630
2238 0.76 U 54.3 RL3 66.5 9250
2243 0.87 U 451 RL2 42.2 3910
2433 0.84 U 36.1 RL1 49.1 5640
2435 1.11 U 24.6 R 28.1 3140
2441 0.95 U 30.9 R 62.9 20000

(a) Based on calculated RBI; U = undegraded, T = transitional, D = degraded.
(b) Based on calculated BRI; R = Reference.
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4.2.4 Bioaccumulation

At Ty (unexposed clams) and T,g (after 28 days of sediment exposure, most clam tissues
contained detectable levels of most metals (Appendix I). Only three PAHs were detected in T
clams, whereas most PAHs were detected in clams tested after 28 days of sediment exposure,
most notably in sediments from the B Street/Broadway Piers stations. No PCBs, Aroclors, or
pesticides were detected in clams at Ty or Tas.

Net bioaccumulation at each site (T,g — mean T,) was calculated for each metal and for total
PAHs (Appendix I); these were compared to the upper 95% prediction limit for reference site
values (Table 4-4). PAH accumulation exceeded the 95% upper prediction limit at four stations;
all stations experienced accumulation of at least one, and sometimes many, individual metals in
excess of the 95% upper prediction limit. Net losses of individual metals occurred in some
cases, and were prevalent for cadmium, strontium, and zinc. For some stations, the net loss of
zinc, molybdenum and strontium over the 28-day period was much less than the loss experienced
by the reference site clams, as indicated by comparison to the 95% upper prediction limit.

Toxicity reference values (TRVs) were available for eight of the metals detected in clam tissues
after 28 days of exposure; no TRVs were available for PAHs. Risks calculated for the lesser
scaup, based on clam ingestion and incidental sediment ingestion, were negligible (Appendix J).
The dose:low-TRYV ratio for copper slightly exceeded 1 (1.011 to 1.459) at five study site
stations; one of these stations had a selenium ratio of 1.338. None of the dose:high-TRYV ratios
exceeded 1.
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5.0 Discussion

5.1 Determination of Impairment
5.1.1 Switzer Creek

Relative to previous studies conducted as part of the Bay Protection and Toxic Cleanup Program,
sediments at Switzer Creek were less contaminated in the present study. Fairey et al. (1998)
analyzed one sample from this site (BPTCP Station 90039), near current station SWZOI.
Sediment from station 90039 was highly contaminated with organic chemicals. Seven ERM
guideline values were exceeded at this time, including those for total chlordane, total PCBs and
total PAHs. In addition, sediment from this station was highly toxic to amphipods (10-d survival
of Eohaustorius estuarius was 22%) and sea urchin larvae, and had degraded benthic community
structure (RBI = 0.02). While sediments from some Switzer Creek stations were contaminated in
2003, particularly by chlordane and PCBs, the degree of contamination is lower in terms of the
number of guideline values exceeded, and the magnitude of contamination by chemical mixtures.
SQGQI1 values in sediments from this site ranged from 0.288 to 0.468. Although these values
exceeded the upper 95% cprediction limit of the reference stations SQGQ!1 distribution (95%
UPL= 0.218), these values were low relative to those associated with acute toxicity. In a survey
of a national sediment quality database, Fairey et al. (2001) found that average amphipod
survival was 76% in sediment exhibiting contaminant mixtures within this range. Mercury in
some samples from Switzer Creek also exceeded the ERM guideline. However, Long et al.
(1995) had little confidence in the ERM for this metal as a predictor of acute toxicity.

Two of the Switzer Creek stations were marginally toxic to amphipods: SWZ04 (69% survival)
and SWZ06 (70% survival). This was insufficient mortality to conduct a Toxicity Identification
Evaluation. Based on previous experience, we require a minimum of 50% mortality in order to
resolve differences between TIE treatments and sample toxicity. No toxicity to sea urchin
fertilization or bivalve embryos was observed. It is possible that because we used relatively
short-term toxicity tests in this study, we did not account for chronic toxicity effects. Benthic
community characterizations are included in sediment quality assessments because benthic
assessments are thought to account for chronic exposure to contaminants. Two stations from
Switzer Creek had degraded benthos based on the Relative Benthic Index (RBI; SWZ01 and
SWZ02), and all other Switzer Creek stations except SWZ03 had RBI scores indicating
transitional benthic community structure. The two stations demonstrating degraded benthic
community structure were not the two stations where significant toxicity was observed.

Based on the Benthic Response Index (BRI), benthic community structure at all Switzer Creek
stations except SWZ06 demonstrated disturbed benthic community structures. Stations SWO1,
SWZ02, SWZ03 and SWZ05 were categorized as RL2, and Station SWZ04 was categorized as
RL3. It is not possible to determine which approach correctly characterized benthic community
structure in the Switzer Creek samples, and in the two indices may be due to their methods of
calculation. The BRI is calculated using pollution tolerance values derived for specific indicator
species, and the calculation incorporates weighting based on the numbers of each of these
indicator species. This method emphasizes response to contaminants. The RBI is calculated
based on a combination of indices: total fauna, total bivalve species, total crustacean species and
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individuals, and the presence of positive and negative indicator species. The RBI method
responds to non-contaminant factors such as disturbance (e.g., dredging; personal
communication, J. Oakden, Moss Landing Marine Laboratories). This area was dredged in
September 2002 (personal communication, B. Ott, SDRWQCB). The low RBI scores at SWZ01
and SWZ02 were due to a combination of low faunal densities, few species, the presence of
negative indicator species (Capitella sp. and oligochaetes), and few positive indicator species.
Benthic community analyses of sediments from these two stations conducted prior to the 2002
dredging project showed greater densities and a larger number of species at these two stations
(MEC 2003). Based on this, and the chemical and toxicity data collected as part of the current
study, it is not possible to determine whether the low RBI values at these stations were due to
contaminant or non-contaminant factors. We anticipate that the relationships between
contaminants, toxicity, and benthic community response will be better understood with
additional sampling scheduled as part of Phase II studies. Benthic community structure will be
characterized again at the Switzer Creek site in July 2004, at which time residual impacts of the
2002 dredging should be decreased.

MEC (2003) found much greater sediment contamination in composited deep (1 to 2 m)
sediment samples from Switzer Creek in August 2002. These samples contained considerably
higher concentrations of chlordanes, PAHs, and PCBs than those in the current study. These
samples were also significantly toxic to amphipods, and bivalves exposed to these sediments
accumulated elevated concentrations of PCBs, copper, and lead. Note that these were deep
sediments sampled for a dredge disposal characterization project while the current study
restricted sampling to more recently deposited material in the top 5 cm. In the current study,
bivalves exposed to Switzer Creek sediments for 28-d accumulated greater concentrations of
metals than those exposed to reference sediments. Tissue metal concentrations were compared
to selected consensus-based Toxicity Reference Values (TRVs) developed by the Biological
Technical Assistance Group (BTAG). Dose was compared to low and high TRVs, and the
calculation included incidental consumption of metals via sediment ingestion. Except for copper
at two of the replicate stations sampled at SWZO01, and copper and selenium in SWZ02, no other
tissues exceeded the TRV low values in these samples. No samples exceeded the TRV high
values. These results suggest minimal risk of metals to lesser scaup (Aythya affinis) based on
consumption of clams.

The only organic chemicals detected in Macoma tissues exposed to Switzer Creek sediment
samples were PAHs; there are no TRV values for PAHs. All other organic chemicals were
below method detection limits in these samples (tissue organics MDL = 1 ng/g dry wt.). Quality
assurance guidelines were met in these analyses, including those for PCB, PAH, and tetrachloro-
m-xylene (TCMX) surrogate recoveries. It is possible that low organochlorine pesticide and
PCB concentrations in clam tissues reflected low lipid concentrations in the clams used for these
experiments. The average initial (Ty) lipid concentrations in Macoma tissues were 0.16%. The
final (28-d) average percent lipid concentrations in clams exposed to site sediments were
0.064%, 0.241%, 0.151%, and 0.124%, in tissue samples from Switzer Creek, Downtown
Anchorage, B Street/Broadway Piers, and the reference stations, respectively. These values are
considerably lower than those reported in the literature for Macoma nasuta. In a study of the
influence of sediment TOC on PCB bioaccumulation in M. nasuta, Boese et al. (1995) reported
initial clam tissue lipids concentrations of 7.5%, declining to 4.6% after 42-d. In a previous
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study of M. nasuta bioaccumulation in Los Angeles Harbor sediment, Anderson et al. (2001)
reported average 28-d lipid concentrations of 6.9%. The average lipid concentration in Macoma
used for bioaccumulation studies in the Nassco/Southwest marine risk assessment was
approximately 0.5% (Exponent 2001). It is possible the Macoma used in the current study were
either under nourished, or expending energy for reproduction. Bioaccumulation of sediment
contaminants will be re-assessed as part of Phase II studies scheduled to begin in February 2004.

Based on this evidence, sediments from Switzer Creek were less contaminated than indicated in
previous assessments conducted as part of the Bay Protection and Toxic Cleanup Program. Two
stations were toxic to amphipods, but no samples were toxic to sea urchin gametes or bivalve
embryos (Table 5-1). Two stations had degraded benthic community structure based on the
Relative Benthic Index, but benthic community structure was comparable to reference conditions
based on the Benthic Response Index. These results are confounded by the fact that this site was
dredged in September 2002. Minimal metal bioaccumulation was observed, and PAH
bioaccumulation was greater than that observed at the reference stations. Reasons for the lack of
measurable organochlorine chemical bioaccumulation are not clear, but may be due to low lipid
concentrations in the clams used for these experiments. Phase II studies at Switzer Creek will
emphasize temporal variability of chemical contamination, toxicity, and bioaccumulation at two
stations nearest the creek input, and will begin in February 2004. In addition, benthic
community structure will be re-characterized in July 2004.
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Table 5-1. Summary of potential sediment degradation at each station.

Station | Chemical Contamination Toxicity Benthic Community Bioaccumulation
Degradation
Sediment sQGa > RBI BRI 1+ analyte Risk to
guideline reference > reference avian
exceedance receptor
SWZ01 | Chlordanes X X X
SWZ02 X X X
SWZ03 PCBs X X
SWZ04 Hg X Eohaustorius X X
SWZ05 | Chlordanes X X
Chlordanes, X Eohaustorius X
SWZ06 Sb
BSTO1 Hg X X
BST02 Hg X X
BSTO03 X X
BST04 Hg X X
BSTO05 Hg X X
BST06 Hg X
BST07 PAHs, Hg X X
BSTO08 Hg X X
BST09 PAHs X X
BST10 X
BST11 X
BST12 Hg X X
DACO1 Hg X X
DAC02 | PCBs, Hg X X
DACO03 | PCBs, Hg X X
DACO04 X Eohaustorius X
DACO05 X X
DACO06 Hg X X
DACO7 Hg X X
DACO08 X X
DACO09 X X
2229 X
2238 X X
2243 X
2433 X
2435 X
2441 X
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5.1.2 B Street/Broadway Piers

Sediments in the vicinity of B Street and the Broadway Piers had low chemical contamination
relative to existing sediment quality guideline values (Table 5-1). Samples from several stations
exceeded the ERM guideline value for mercury, but as stated above, Long et al. (1995) had
limited confidence in the guideline for mercury as a predictor of acute toxicity. Two stations
also exceeded the consensus based sediment quality guideline value for total PAHs (BST07 and
BST09). Based on comparison to the SQGQ1 values, mixtures of chemicals in B
Street/Broadway Piers sediments exceeded the upper 95% prediction limit of the reference
station distribution (B Street/Broadway Piers SQGQI range = 0.168 to 0.462). However, the
range of SQGQ1 values in these sediments was low relative to the range expected to be acutely
toxic to amphipods. Fairey et al. (2001) found average amphipod survival was greater than 76%
sediments with SQGQ1 values in this range. None of the 12 sediment samples from this site
were acutely toxic to amphipods. In addition, sediment cores were not significantly toxic to
bivalve embryos exposed at the sediment-water interface, and porewater from these sediments
were not toxic to sea urchin gametes. Results of the two indices used for characterizing benthic
community structure were comparable. All stations except BST02 had undegraded benthic
community structure based on the RBI method (BST02 = transitional benthos). Based on the
BRI, benthos at all B Street/Downtown Pier stations were representative of reference conditions
in southern California bays and estuaries.

Bioaccumulation of metals by Macoma nasuta was measured in all B Street/Broadway Piers
sediments tested. Except for copper at two of the replicate stations sampled at BST04, and
copper at BSTO1, no other tissues exceeded the TRV low values in these samples. No samples
exceeded the TRV high values. These results suggest minimal risk of metals to scaup based on
consumption of clams. Bioaccumulation of PAHs by Macoma reflected elevated concentrations
of PAHs in some B Street/Broadway Piers sediments. Tissues from clams exposed to sediments
from BSTO1, BST04, BSTOS and BSTO7 had total PAH concentrations exceeding the 95% upper
confidence interval of the reference station values. There are no Toxicity Reference Values
available for PAHs. All other organic chemicals were below method detection limits in these
samples (tissue organics MDL = 1 ng/g dry wt.). Quality assurance guidelines were met in these
analyses, including those for PCB, PAH, and TCMX surrogate recoveries. As discussed above,
it is possible that low organochlorine pesticide and PCB concentrations in clam tissues reflected
low lipid concentrations in the clams used for these experiments. The average initial (To) lipid
concentrations in Macoma tissues were 0.16%, and final (28-d) average percent lipid
concentrations in clams exposed to site sediments were 0.151% in tissue samples from the B
Street/Broadway Piers. These values are low relative to other studies using Macoma nasuta.
Concentrations of PCBs and organochlorine pesticides were also lower in the sediments than
those measured in the Switzer Creek sediments.

Based on the weight of evidence, sediments from the B Street/Broadway Piers were less
contaminated than indicated in previous assessments conducted as part of the Bay Protection and
Toxic Cleanup Program, and were not acutely toxic (Table 5-1). No stations had degraded
benthic community structure based on the RBI method, and two stations (BSTO1 and BST07)
were categorized as RL2 based on the BRI method. Minimal metal bioaccumulation was
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observed, and PAH bioaccumulation some of these stations was greater than that observed at the
reference stations. Phase II studies at this site will emphasize temporal variability of chemical
contamination, toxicity, and bioaccumulation at two stations from this site, and will begin in
February 2004. In addition, benthic community structure will be re-characterized in July 2004.

5.1.3 Downtown Anchorage

Sediments in the vicinity of the Downtown Anchorage also had low chemical contamination
relative to existing sediment quality guideline values (Table 5-1). Samples from several stations
exceeded the ERM guideline value for mercury, and two stations exceeded the consensus based
sediment quality guideline value for total PCBs (DAC02 and DACO03). Based on comparison to
the SQGQ1 values, mixtures of chemicals in sediments from this site exceeded the upper 95%
confidence interval of the reference station distribution (Downtown Anchorage SQGQI1 range =
0.223 to 0.618). However, the range of SQGQ1 values in these sediments was low relative to the
range expected to be acutely toxic to amphipods. One of the 9 sediment samples from this site
was acutely toxic to amphipods (DAC04). Sediment cores were not significantly toxic to bivalve
embryos exposed at the sediment-water interface, and porewater from these sediments were not
toxic to sea urchin gametes. Results of the two indices used for characterizing benthic
community structure were roughly comparable. The majority of these stations had transitional
benthic community structure based on the RBI method, and two of these had values approaching
the threshold for degraded benthos (DACO03 and DACO04). Two stations had undegraded benthic
community structure based on the RBI method (DACOS5 and DAC 09). Based on the BRI
method, benthos at all Downtown Anchorage stations were characterized as RL2, with
moderately disturbed benthos.

As was observed at the other sites, bioaccumulation of metals by Macoma nasuta was measured
in all Downtown Anchorage sediments tested. Except for copper at DACO1, no other tissues
exceeded the TRV low values in these samples. No samples exceeded the TRV high values.
These results suggest minimal risk of metals to scaup based on consumption of clams. No
significant bioaccumulation of PAHs by Macoma was detected in Downtown Anchorage
sediments relative to the 95% upper prediction limit of the reference station values. All other
organic chemicals were below method detection limits in these samples (tissue organics MDL =
1 ng/g dry wt.). Quality assurance guidelines were met in these analyses, including those for
PCB, PAH, and TCMX surrogate recoveries. Low organochlorine pesticide and PCB
concentrations in clam tissues from these samples may reflect low lipid concentrations in the
clams used for these experiments. The average initial (Ty) lipid concentrations in Macoma
tissues were 0.16%, and final (28-d) average percent lipid concentrations in clams exposed to site
sediments were 0.241% in tissue samples from the Downtown Anchorage.

Based on this evidence, sediments from the Downtown Anchorage were less contaminated than
indicated in previous assessments conducted as part of the Bay Protection and Toxic Cleanup
Program, and were not acutely toxic (Table 5-1). No stations had degraded benthic community
structure based on the RBI or BRI methods. Minimal metal and PAH bioaccumulation was
measured, and no significant organochlorine compound bioaccumulation was observed. Phase II
studies at this site will emphasize temporal variability of chemical contamination, toxicity, and
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bioaccumulation at two stations, and will begin in February 2004. In addition, benthic
community structure will be re-characterized in July 2004.

5.1.4 Reference Stations

Based on the chemical and biological criteria listed in the Phase I Sediment Assessment Plan
(Marine Pollution Studies Laboratory 2003a), the reference stations used in the definitive study
were acceptable. No ERM guideline values were exceeded at the reference stations, and
mixtures of chemicals represented by the SQGQ1 values were uniformly low relative to those
expected to be acutely toxic (Table 5-1). No significant toxicity was observed in the reference
station sediments. In addition, benthic community structure was undegraded at these stations
based on both methods of characterization. There was relatively low bioaccumulation of
contaminants in Macoma tissues, and no TRV low values were exceeded in these samples. The
only organic chemicals detected in these tissues were PAHs. As with the other clams, low lipid
concentrations in reference station clams may play a role in lack of detection of organochlorine
compounds in these samples (average lipids in reference clam tissues = 0.124%).

These reference stations are presumed to represent background conditions in the bay at the time
of this study. One of the primary goals of the stakeholders involved in sediment quality
assessments in San Diego Bay is to be able to accurately differentiate between background and
impacted conditions, and to be able to determine whether impacts are due to contaminants or
other non-contaminant factors. Because sediment grain size and TOC affect contaminant
partitioning in sediment as well as the distribution of benthic macroinvertebrate species, it is
important that these constituents represent the range of values measured in Switzer Creek, B
Street/Broadway Piers and Downtown Anchorage sediments. Measured as percent fined grained
sediment (percent fines), the range of values for the 27 stations at Switzer Creek, B
Street/Broadway Piers, and the Downtown Anchorage was 46.7% to 99.8%. Switzer Creek
samples had the finest grained sediments. The range of percent fines in the 6 reference site
samples was 28.1% to 66.5%. These were representative of the majority of stations sampled, but
not of the finest grained sediments, particularly not the three Switzer Creek stations with greater
than 90% fines. Grain sizes in bay sediments vary over time. The grain size distribution for
these same 6 reference stations was somewhat higher when measured in the Bight 98 survey
(percent fines range = 35% to 79%). Three of these stations were also measured during the
reconnaissance survey in February 2003 (2238, 2243, 2433) and the grain sizes then were 81%,
35%, and 45%, respectively. The range of TOC in the 27 study site sediments was 0.68% to
2.42%, while the range of TOC in the 6 reference stations was 0.31 to 2.00%. TOC values in the
reference stations also vary temporally. TOC values during the Bight 98 surveys were higher at
all 6 of the reference stations, and they were higher at the 3 stations sampled as part of the
reconnaissance survey. Five of these reference stations will be used during Phase II of this
project. Station 2235 will not be sampled during Phase II because it had the lowest percent fines
and TOC, and because this part of the Bay is represented by two other reference stations.

5.1.5 Phase II Studies

The results described in this report are the first phase of ongoing studies designed to further
assess sediment quality at three San Diego Bay sites identified by the Bay Protection and Toxic
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Cleanup Program. While this study suggests reduced sediment contamination and associated
impacts at these sites relative to previous studies, the results are inconclusive. We are
particularly interested in whether San Diego Bay sediment quality varies with season, especially
at sites influenced by stormwater and seasonal urban runoff. Phase II studies are designed to
consider temporal variability by measuring sediment quality at subsets of the original Switzer
Creek, B Street/Broadway Piers, and Downtown Anchorage stations in February, July, and
September 2004. As in the current study, measures will include sediment chemistry and physical
characterizations, toxicity tests, and bioaccumulation by bivalves. If significant toxicity is
detected, TIEs will be conducted at selected stations. Benthic community structure will be
characterized during the summer index period in July 2004. These studies are detailed in the
Phase II Sediment Assessment Plan (Marine Pollution Studies Laboratory, 2003c).
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Appendices



Appendix A. Data from reference site reconnaissance sampling.

Sediment chemistry data (reconnaissance)—Pesticides results summary (results in ng/dry g—CRG Marine Laboratories,
Inc.

Analyte MDL QAQC Procedural Blank 2238 2240 2243 2433 90053 (R1) 90053 (R2) 93195
[Total Detectable DDTs] 0 0 0 0 0 0 0 0
2,4-DDD 1 ND ND ND ND ND ND ND ND
2,4'-DDE 1 ND ND ND ND ND ND ND ND
2,4'-DDT 1 ND ND ND ND ND ND ND ND
4,4'-DDD 1 ND ND ND ND ND ND ND ND
4,4-DDE 1 ND ND ND ND ND ND ND ND
4,4'-DDT 1 ND ND ND ND ND ND ND ND
Aldrin 1 ND ND ND ND ND ND ND ND
BHC-alpha 1 ND ND ND ND ND ND ND ND
BHC-beta 1 ND ND ND ND ND ND ND ND
BHC-delta 1 ND ND ND ND ND ND ND ND
BHC-gamma 1 ND ND ND ND ND ND ND ND
Chlordane-alpha 1 ND ND ND ND ND ND ND ND
Chlordane-gamma 1 ND ND ND ND ND ND ND ND
cis-Nonachlor 1 ND ND ND ND ND ND ND ND
Dieldrin 1 ND ND ND ND ND ND ND ND
Endosulfan Sulfate 1 ND ND ND ND ND ND ND ND
Endosulfan-I 1 ND ND ND ND ND ND ND ND
Endosulfan-II 1 ND ND ND ND ND ND ND ND
Endrin 1 ND ND ND ND ND ND ND ND
Endrin Aldehyde 1 ND ND ND ND ND ND ND ND
Heptachlor 1 ND ND ND ND ND ND ND ND
Heptachlor Epoxide 1 ND ND ND ND ND ND ND ND
Methoxychlor 1 ND ND ND ND ND ND ND ND
Mirex 1 ND ND ND ND ND ND ND ND
Oxychlordane 1 ND ND ND ND ND ND ND ND
Toxaphene 10 ND ND ND ND ND ND ND ND
trans-Nonachlor 1 ND ND ND ND ND ND ND ND

Sediment chemistry data (reconnaissance)—PCB results summary (results in ng/dry g)—CRG Marine Laboratories, Inc.

Analyte MDL QAQC Procedural Blank 2238 2240 2243 2433 90053 (R1) 90053 (R2) 93195
PCB018 1 ND ND ND ND ND ND ND ND
PCB028 1 ND ND ND ND ND ND ND ND
PCB031 1 ND ND ND ND ND ND ND ND
PCB033 1 ND ND ND ND ND ND ND ND
PCB037 1 ND ND ND ND ND ND ND ND
PCB044 1 ND ND ND ND ND ND ND ND
PCB049 1 ND ND ND ND ND ND ND ND
PCB052 1 ND ND ND ND ND ND ND ND
PCB066 1 ND ND ND ND ND ND ND ND
PCB070 1 ND ND ND ND ND ND ND ND
PCB074 1 ND ND ND ND ND ND ND ND
PCB077 1 ND ND ND ND ND ND ND ND
PCB081 1 ND ND ND ND ND ND ND ND
PCB087 1 ND ND ND ND ND ND ND ND
PCB095 1 ND ND ND ND ND ND ND ND
PCB097 1 ND ND ND ND ND ND ND ND
PCB099 1 ND ND ND ND ND ND ND ND
PCB101 1 ND ND ND ND ND ND ND ND
PCB105 1 ND ND ND ND ND ND ND ND
PCB110 1 ND ND ND ND ND ND ND ND
PCB114 1 ND ND ND ND ND ND ND ND
PCB118 1 ND ND ND ND ND ND ND ND
PCB119 1 ND ND ND ND ND ND ND ND
PCB123 1 ND ND ND ND ND ND ND ND
PCB126 1 ND ND ND ND ND ND ND ND
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Sediment chemistry data (reconnaissance)—PCB results summary (results in ng/dry g)—CRG Marine Laboratories, Inc.

Analyte MDL QAQC Procedural Blank 2238 2240 2243 2433 90053 (R1) 90053 (R2) 93195
PCB128+167 1 ND ND ND ND ND ND ND ND
PCB138 1 ND ND ND ND ND ND ND ND
PCB141 1 ND ND ND ND ND ND ND ND
PCB149 1 ND ND ND ND ND ND ND ND
PCB151 1 ND ND ND ND ND ND ND ND
PCB153 1 ND ND ND ND ND ND ND ND
PCB156 1 ND ND ND ND ND ND ND ND
PCB157 1 ND ND ND ND ND ND ND ND
PCB158 1 ND ND ND ND ND ND ND ND
PCB168+132 1 ND ND ND ND ND ND ND ND
PCB169 1 ND ND ND ND ND ND ND ND
PCB170 1 ND ND ND ND ND ND ND ND
PCB177 1 ND ND ND ND ND ND ND ND
PCB180 1 ND ND ND ND ND ND ND ND
PCB183 1 ND ND ND ND ND ND ND ND
PCB187 1 ND ND ND ND ND ND ND ND
PCB189 1 ND ND ND ND ND ND ND ND
PCB194 1 ND ND ND ND ND ND ND ND
PCB200 1 ND ND ND ND ND ND ND ND
PCB201 1 ND ND ND ND ND ND ND ND
PCB206 1 ND ND ND ND ND ND ND ND
Total Detectable PCBs 0 0 0 0 0 0 0 0
Aroclor 1016 10 ND ND ND ND ND ND ND ND
Aroclor 1221 10 ND ND ND ND ND ND ND ND
Aroclor 1232 10 ND ND ND ND ND ND ND ND
Aroclor 1242 10 ND ND ND ND ND ND ND ND
Aroclor 1248 10 ND ND ND ND ND ND ND ND
Aroclor 1254 10 ND ND ND ND ND ND ND ND
Aroclor 1260 10 ND ND ND ND ND ND ND ND

Sediment chemistry data (reconnaissance)—PAH results summary (results in ng/dry g)—CRG Marine Laboratories, Inc.

Analyte MDL QAQC Procedural Blank 2238 2240 2243 2433 90053 (R1) 90053 (R2) 93195
(d10-Acenaphthene) 102 49 72 57 60 52 56 59
(d10-Phenanthrene) 105 71 83 76 79 74 79 81
(d12-Chrysene) 97 85 98 105 105 97 97 99
(d12-Perylene) 97 85 101 107 108 97 107 109
(d8-Naphthalene) 102 21 53 33 383 22 28 31
1-Methylnaphthalene 1 ND 123 13.7 6.6 8.6 10.5 13 8.9
1-Methylphenanthrene 1 ND ND 3.1 ND ND ND ND ND
2,3,5-Trimethylnaphthalene 1 ND ND ND ND ND ND ND ND
2,6-Dimethylnaphthalene 1 ND 5.3 93 49 86 9 6.2 94
2-Methylnaphthalene 1 ND 21.2 281 143 193 22.4 22.2 18.6
Acenaphthene 1 ND ND 25 15 1.6 1.3 3.2 2
Acenaphthylene 1 ND ND 54 27 89 ND ND 10.3
Anthracene 1 ND ND 12 6.4 188 21 21 221
Benz[a]anthracene 1 ND ND 13.5 6 44.8 4.1 4.2 26.8
Benzo[a]pyrene 1 ND ND 495 216 104 17 18 80.8
Benzo[b]fluoranthene 1 ND ND 501 27.9 92 19.8 19.1 95.5
Benzo[e]pyrene 1 ND ND 49 25.6 81 19.4 18.6  75.1
Benzo[g,h,i]perylene 1 ND ND 889 889 116 30.2 342 ND
Benzolk]fluoranthene 1 ND ND 53.3 32 101 15.9 17.7 93.6
Bipheny! 1 ND 7.5 66 34 74 7.5 58 6.4
Chrysene 1 ND ND 30 13.6 76.8 9.7 13 47.8
Dibenz[a,h]anthracene 1 ND ND ND ND ND ND ND 10.8
Fluoranthene 1 ND 16.7 385 20 67.2 21.5 22.1 545
Fluorene 1 ND ND 1 ND ND ND ND ND
Indeno[1,2,3-c,d]pyrene 1 ND ND 632 30.3 119 13.6 ND 149
Naphthalene 1 ND 39.8 45 26.3 3241 37.3 349 35
Perylene 1 ND ND 79 28 24 ND ND 22.7
Phenanthrene 1 ND 59 145 6.9 20.8 7.6 8.7 20.3
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Sediment chemistry data (reconnaissance)—PAH results summary (results in ng/dry g)—CRG Marine Laboratories, Inc.

Analyte MDL QAQC Procedural Blank 2238 2240 2243 2433 90053 (R1) 90053 (R2) 93195
Pyrene 1 ND 20.2 50.3 239 87.2 26.6 28.2 68.5
Total Detectable PAHs 0 128.9 635.4 365.6 1039 275.5 271.2 858.1

Sediment chemistry data (reconnaissance)—Metals results summary (results in ng/dry g)—CRG Marine Laboratories, Inc.

Analyte MDL _ QAQC Procedural Blank 2238 2240 2243 2433 90053 (R1) 90053 (R2) 93195
Aluminum (Al) 1 ND off scale 47400 21500 27400 27900 56400 46300
Antimony (Sb) 0.05 ND 038 058 024 0.31 0.29 0.49  0.49
Arsenic (As) 0.05 ND 9589 11.2 584 72 7.25 10.7_10.9
Barium (Ba) 0.05 ND 102 98 445 853 86.5 116103
Beryllium (Be) 0.01 ND 075 0.75 0.37 045 0.43 0.83 0.74
Cadmium (Cd) 0.01 ND 024 0.5 011 025 0.25 023 0.17
Chromium (Cr) 0.05 ND 573 646 31.2 382 39.7 611 70.6
Cobalt (Co) 0.01 ND 112 103 4.83 6.13 6.2 12.2 9.45
Copper (Cu) 0.01 ND 822 988 606 59.6 60.1 100 138
Iron (Fe) 1 ND 41900 40400 17700 24600 25180 44500 39400
Lead (Pb) 0.01 ND 242 349 205 189 19.4 261 47.9
Manganese (Mn) 0.05 ND 359 318 159 218 217 361 252
Mercury (Hg) 0.005 ND 021 034 0.19 0.19 0.2 023 0.45
Molybdenum (Mo) 0.05 ND 05 0.7 0.38 061 0.61 0.59 0.64
Nickel (Ni) 0.01 ND 171 161 742 109 10.9 184 175
Selenium (Se) 0.05 ND  0.18 1 0.78 1.07 111 0.31 1
Silver (Ag) 0.01 ND 0.8 1.13 0.72 0.65 0.57 1.03_1.21
Strontium (Sr) 0.05 ND 577 516 299 51.4 53.8 55.4 47.6
Thallium (TI) 0.01 ND 033 033 02 026 0.26 0.37_0.36
Tin (Sn) 0.05 ND 437 6.7 3.09 3.36 3.38 473 7.28
Titanium (Ti) 0.05 ND 2090 2060 1090 1600 1560 2430 1970
Vanadium (V) 0.05 ND 934 895 382 57.3 57.7 102 87.7
Zinc (Zn) 0.05 ND 235 227 128 134 134 275 283

Sediment chemistry analyses (reconnaissance)—TOC results summary; results in % dry weight—CRG Marine
Laboratories, Inc.

Analyte 2238 2240 2243 2433 90053 93195

TOC (MDL = 0.01%) 1.62 1.3 0.74 1.01 1.43 1.53

Grain size analyses (reconnaissance)—AMEC Earth and Environmental

2238 2240 2243 2433 90053 93195
Size Fraction Size (um)
Gravel >2000 0.1% 0.2% 0.1% 0.0% 0.4% 0.6%
Sand 63-2000 19.2% 32.7% 65.3% 55.2% 20.6% 1A%
Silt 4-63 53.8% 39.4% 9.6% 17.5% 38.3% 39.7%
Clay <4 26.9% 27.8% 25.0% 27.2% 40.7% 18.7%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Fines (Silt + Clay) <63 80.7% 67.1% 34.6% 44.8% 79.0% 58.3%

10-day Eohaustorius survival toxicity test in sediment (reconnaissance, Test Run 2); Marine Pollution Studies Laboratory

Jar Final # Initial # Final Proportion Mean Final Standard Deviation of Final

Station Number Replicate Alive Alive Alive Proportion Alive Proportion Alive
2238 2 1 16 20 0.80 0.78 0.06

2238 3 2 15 20 0.75

2238 10 3 17 20 0.85

2238 16 4 16 20 0.80

2238 29 5 14 20 0.70

2240 1 1 16 20 0.80 0.77 0.04

2240 14 2 15 20 0.75

2240 23 3 14 20 0.70

2240 27 4 16 20 0.80

2240 34 5 16 20 0.80

2243 7 1 16 20 0.80 0.88 0.09

2243 11 2 17 20 0.85
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10-day Eohaustorius survival toxicity test in sediment (reconnaissance, Test Run 2); Marine Pollution Studies Laboratory

Jar Final # Initial # Final Proportion Mean Final Standard Deviation of Final

Station Number Replicate Alive Alive Alive Proportion Alive Proportion Alive
2243 18 3 20 20 1.00

2243 19 4 19 20 0.95

2243 31 5 16 20 0.80

2433 4 1 20 20 1.00 0.89 0.09
2433 5 2 19 20 0.95

2433 17 3 16 20 0.80

2433 28 4 16 20 0.80

2433 32 5 18 20 0.90

90053 9 1 16 20 0.80 0.50 0.35
90053 15 2 15 20 0.75

90053 25 3 4 20 0.20

90053 26 4 14 20 0.70

90053 35 5 1 20 0.05

93195 6 1 16 20 0.80 0.79 0.10
93195 13 2 15 20 0.75

93195 21 3 13 20 0.65

93195 22 4 18 20 0.90

93195 24 5 17 20 0.85

HOME 8 1 19 20 0.95 0.97 0.03
HOME 12 2 19 20 0.95

HOME 20 3 20 20 1.00

HOME 30 4 19 20 0.95

HOME 33 5 20 20 1.00

4-day Strongylocentrotus purpuratus (purple urchin) larval development toxicity test at the sediment-water interface
(reconnaissance)—Marine Pollution Studies Laboratory

Standard
Mean Deviation of Final Mean Final Standard
# # Proportion Proportion Proportion  Proportion Proportion Deviation of Final

Station Replicate Normal Abnormal Normal Normal Normal Alive Alive Proportion Alive
2238 1 161 1 0.99 0.99 0.01 0.61 0.70 0.06
2238 2 197 2 0.99 0.75

2238 3 184 2 0.99 0.70

2238 4 180 3 0.98 0.69

2238 5 199 5 0.98 0.77

2240 1 186 6 0.97 0.92 0.07 0.72 0.62 0.14
2240 2 171 5 0.97 0.66

2240 3 107 22 0.83 0.48

2240 4 200 7 0.97 0.78

2240 5 110 16 0.87 0.47

2243 1 207 13 0.94 0.93 0.07 0.83 0.55 0.30
2243 2 9 2 0.82 0.04

2243 3 144 5 0.97 0.56

2243 4 162 6 0.96 0.63

2243 5 186 3 0.98 0.71

2433 1 142 4 0.97 0.93 0.12 0.55 0.53 0.07
2433 2 158 2 0.99 0.60

2433 3 156 2 0.99 0.59

2433 4 83 35 0.70 0.44

2433 5 124 3 0.98 0.48

90053 1 139 6 0.96 0.96 0.05 0.55 0.49 0.20
90053 2 171 1 0.99 0.65

90053 3 46 7 0.87 0.20

90053 4 179 4 0.98 0.69

90053 5 100 1 0.99 0.38
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4-day Strongylocentrotus purpuratus (purple urchin) larval development toxicity test at the sediment-water interface
(reconnaissance)—Marine Pollution Studies Laboratory

Standard
Mean Deviation of Final Mean Final Standard

# # Proportion Proportion Proportion Proportion Proportion Deviation of Final
Station Replicate Normal Abnormal Normal Normal Normal Alive Alive Proportion Alive
93195 1 157 7 0.96 0.95 0.07 0.62 0.51 0.27
93195 2 54 1 0.98 0.21
93195 3 49 10 0.83 0.22
93195 4 207 2 0.99 0.79
93195 5 182 4 0.98 0.70
HOME 1 115 17 0.87 0.95 0.06 0.50 0.62 0.16
HOME 2 194 1 0.99 0.73
HOME 3 189 2 0.99 0.72
HOME 4 197 1 0.99 0.74
HOME 5 96 12 0.89 0.41

Benthic community analysis (reconnaissance)--Number of benthic individuals—Moss Landing Marine Laboratories

Number per core Summary statistics

Taxon rep1 rep2 rep3 sum mean median min max St. Dev. S.E. 95%CL
Stat2238

Acteocina harpa m 3 0 1 4 13 15 0 3 1.5 0.9 3.4
Amphissa sp. m 0 0 1 1 0.3 05 0 1 0.6 0.3 1.3
Anthozoa o) 1 3 0 4 13 15 0 3 1.5 0.9 3.4
Armandia brevis p 11 18 15 44 147 145 11 18 35 2.0 7.9
Assiminea? californica m 1 0 0 1 0.3 05 0 1 0.6 0.3 1.3
Bivalvia m 2 0 0 2 07 10 O 2 1.2 0.7 2.6
Caprella natalensis c 11 3 1 15 5.0 60 1 11 5.3 3.1 11.9
Cylindroleberididae c 6 5 2 13 43 40 2 6 21 1.2 4.7
Dorvillea longicornis p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Eteone spp. indet. p 0 1 0 1 0.3 05 0 1 0.6 0.3 1.3
Eupolymnia heterobranchia p 1 5 0 6 20 25 0 5 26 1.5 6.0
Exogone lourei p 11 2 5 18 6.0 6.5 2 1 46 2.6 10.3
Fabricinuda limnicola p 1 0 0 1 0.3 05 0 1 06 0.3 1.3
Heterophoxus oculatus c 0 0 1 1 0.3 05 0 1 0.6 0.3 1.3
holothuroidea o} 0 0 2 2 07 10 O 2 1.2 0.7 2.6
Leitoscoloplos pugettensis p 2 2 2 6 20 20 2 2 0.0 0.0 0.0
Leptochelia dubia c 3 0 0 3 1.0 15 0 3 1.7 1.0 3.9
Lyonsia californica m 0 1 0 1 0.3 05 0 1 0.6 0.3 1.3
Macoma? sp. m 1 0 0 1 0.3 05 0 1 06 0.3 1.3
Mediomastus sp(p)- p 20 16 39 75 25.0 275 16 39 123 7.1 27.6
Musculista senhousia m 0 11 3 14 47 556 0 M1 5.7 3.3 12.8
Neanthes acuminata p 2 6 0 8 27 30 0 6 3.1 1.8 6.9
Nudibranchia m 0 1 0 1 03 05 0 1 0.6 0.3 1.3
Odontosyllis phosphorea p 1 0 0 1 0.3 05 0 1 0.6 0.3 1.3
oligochaeta 0 3 4 1 8 27 25 1 4 1.5 0.9 3.4
Ophiuroid o) 2 0 0 2 07 10 O 2 1.2 0.7 2.6
Paracerceis sculpta c 1 7 0 8 27 35 0 7 3.8 22 8.5
Paratanais? sp. c 5 3 11 19 6.3 70 3 M 42 24 9.4
Pherusa cf. negligens p 0 0 1 1 0.3 05 0 1 0.6 0.3 1.3
phoronida o) 1 0 0 1 03 05 0 1 0.6 0.3 1.3
Podocerus cristatus c 2 4 0 6 20 20 0 4 20 1.2 4.5
Prionospio heterobranchia p 16 7 7 30 10.0 115 7 16 52 3.0 11.7
Pseudopolydora paucibranchiata p 14 4 7 25 83 9.0 4 14 51 3.0 11.5
Rudilemboides stenopropodus c 2 2 2 6 20 20 2 2 0.0 0.0 0.0
Rutiderma judayi c 1 0 1 2 07 05 0 1 0.6 0.3 1.3
Scoletoma sp. 2 (? L. lagunae) p 6 10 6 22 73 80 6 10 23 1.3 5.2
Theora lubrica m 2 1 3 6 2.0 2.0 1 3 1.0 0.6 2.3
Thracia sp. m 0 0 2 2 07 10 O 2 1.2 0.7 2.6
Total Crustaceans 9 31 24 18 73 243 245 18 3 6.5 3.8 14.6
Total Molluscs 10 9 14 10 33 11.0 115 9 14 26 1.5 6.0
Total Fauna 38 133 117 114 364 121.3 123.5 114 133 10.2 59 23.0
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Benthic community analysis (reconnaissance)--Number of benthic individuals—Moss Landing Marine Laboratories

Number per core

Summary statistics

Taxon rep1 rep2 rep3 sum mean median min max St. Dev. S.E. 95%CL
Total Species 38 29 23 22 74 247 255 22 29 3.8 22 8.5
Stat2240

Acteocina harpa m 0 11 4 15 5.0 55 0 11 5.6 3.2 12.5
Amphideutopus oculatus c 1 0 1 2 07 05 0 1 0.6 0.3 1.3
Amphipoda c 1 0 0 1 03 05 0 1 0.6 0.3 1.3
Anthozoa o} 2 3 3 8 27 25 2 3 0.6 0.3 1.3
Armandia brevis p 6 7 12 25 83 9.0 6 12 32 1.9 7.2
Brania brevipharyngea p 1 0 1 2 07 05 0 1 0.6 0.3 1.3
Campylaspis sculpta c 0 1 1 2 07 05 0 1 0.6 0.3 1.3
Cylindroleberididae c 0 1 2 3 1.0 1.0 0 2 1.0 0.6 2.3
Diastylis sp. c 0 0 1 1 03 05 0 1 0.6 0.3 1.3
Diplocirrus sp. SD1 p 1 0 0 1 0.3 05 0 1 0.6 0.3 1.3
Dorvillea longicornis p 0 0 9 9 3.0 45 0 9 52 3.0 11.7
Edwardsiid o) 2 1 2 5 17 15 1 2 0.6 0.3 1.3
Eteone spp. indet. p 1 0 0 1 0.3 05 0 1 0.6 0.3 1.3
Euchone limnicola p 1 0 0 1 0.3 05 0 1 0.6 0.3 1.3
Exogone lourei p 26 20 57 103 34.3 385 20 57 19.9 11.5 44.7
Harmothoe imbricata p 0 0 1 1 0.3 05 0 1 0.6 0.3 1.3
Leitoscoloplos pugettensis p 1 0 2 3 1.0 10 O 2 1.0 0.6 2.3
Leptochelia dubia c 1 2 2 5 17 1.5 1 2 06 0.3 1.3
Lyonsia californica m 0 2 0 2 07 1.0 0 2 1.2 0.7 2.6
Macoma? sp. m 0 0 1 1 0.3 05 0 1 0.6 0.3 1.3
Mayerella banksia c 2 0 1 3 1.0 10 O 2 1.0 0.6 2.3
Mediomastus sp(p). p 20 8 23 51 17.0 155 8 23 79 46 17.9
Musculista senhousia m 0 31 23 54 18.0 155 0 31 16.1 9.3 36.2
Neanthes acuminata p 0 0 2 2 07 10 O 2 1.2 0.7 2.6
Nemertea o] 2 2 0 4 13 10 O 2 1.2 0.7 2.6
QOdontosyllis phosphorea p 1 0 0 1 0.3 05 0 1 06 0.3 1.3
oligochaeta o] 1 0 0 1 0.3 05 0 1 0.6 0.3 1.3
Ophiuroid 0 0 5 2 7 23 25 0 5 25 15 5.7
Paratanais? sp. c 21 16 8 45 15.0 145 8 21 6.6 3.8 14.8
phoronida 0 0 0 1 1 0.3 05 0 1 0.6 0.3 1.3
Pista percyi p 3 4 7 14 47 50 3 7 21 1.2 4.7
Polydora cornuta p 1 0 0 1 0.3 05 0 1 0.6 0.3 1.3
Prionospio heterobranchia p 10 9 8 27 9.0 9.0 8 10 1.0 0.6 2.3
Pseudopolydora paucibranchiata p 18 8 7 33 11.0 125 7 18 6.1 3.5 13.7
Rudilemboides stenopropodus c 5 2 10 17 57 60 2 10 40 23 9.1
Scoletoma sp. 1 p 1 2 0 3 1.0 10 0 2 1.0 0.6 2.3
Scoletoma sp. 2 (? L. lagunae) p 23 18 28 69 23.0 23.0 18 28 50 29 11.3
Theora lubrica m 3 3 6 12 4.0 45 3 6 1.7 1.0 3.9
Thracia sp. m 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Total Crustaceans 9 31 22 26 79 26.3 26.5 22 31 45 2.6 10.1
Total Molluscs 6 4 48 35 87 29.0 26.0 4 48 22.6 13.1 50.9
Total Fauna 39 156 157 226 539 179.7 191.0 156 226 40.1 23.2  90.3
Total Species 39 27 22 29 78 26.0 255 22 29 3.6 2.1 8.1
Stat2243

Acteocina harpa m 3 5 2 10 33 35 2 5 1.5 09 3.4
Acuminodeutopus oculatus c 11 8 3 22 73 70 3 M 40 23 9.1
Americhelidium sp. c 0 1 2 3 1.0 10 O 2 1.0 0.6 2.3
Anthozoa o) 1 1 3 5 17 20 1 3 1.2 0.7 2.6
Armandia brevis p 0 2 4 6 20 20 O 4 20 1.2 4.5
Asthenothaerus sp. m 1 1 0 2 07 05 0 1 0.6 0.3 1.3
Bivalvia m 1 0 1 2 07 05 0 1 0.6 0.3 1.3
Campylaspis rubromaculata c 0 0 1 1 0.3 05 0 1 06 0.3 1.3
Cylindroleberididae c 1 2 0 3 1.0 10 O 2 1.0 0.6 2.3
Diplocirrus sp. SD1 p 1 1 2 4 13 1.5 1 2 0.6 0.3 1.3
Dorvillea longicornis p 0 3 0 3 1.0 15 0 3 1.7 1.0 3.9
Edwardsiid o} 1 1 0 2 07 05 0 1 0.6 0.3 1.3
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Benthic community analysis (reconnaissance)--Number of benthic individuals—Moss Landing Marine Laboratories

Number per core

Summary statistics

Taxon rep1 rep2 rep3 sum mean median min max St. Dev. S.E. 95%CL
Euchone limnicola p 0 1 0 1 0.3 05 0 1 06 0.3 1.3
Exogone lourei p 11 11 40 62 207 255 11 40 16.7 9.7 377
Exogoninae spp. indet. p 0 2 0 2 07 10 O 2 1.2 0.7 2.6
Fabricinuda limnicola p 0 1 2 3 1.0 1.0 0 2 1.0 0.6 2.3
Goniada littorea p 0 0 2 2 07 1.0 0 2 1.2 0.7 2.6
Leitoscoloplos pugettensis p 2 1 1 4 13 15 1 2 0.6 0.3 1.3
Leptochelia dubia c 0 0 1 1 0.3 05 0 1 0.6 0.3 1.3
Lyonsia californica m 2 2 7 1 3.7 45 2 7 29 17 6.5
Macoma? sp. m 0 0 1 1 0.3 05 0 1 0.6 0.3 1.3
Mayerella banksia c 3 0 2 5 17 15 0 3 1.5 0.9 3.4
Mediomastus sp(p). p 5 7 3 15 5.0 50 3 7 20 1.2 4.5
Modiolus? sp. m 1 7 1 9 3.0 40 1 7 35 2.0 7.8
Monoculodes sp. c 1 0 0 1 0.3 05 0 1 0.6 0.3 1.3
Musculista senhousia m 10 8 22 40 133 150 8 22 76 44 17.0
Nemertea o] 0 5 0 5 17 25 0 5 29 17 6.5
Odontosyllis phosphorea p 0 1 0 1 0.3 05 0 1 0.6 0.3 1.3
oligochaeta o] 0 0 2 2 07 10 O 2 1.2 0.7 2.6
Paratanais? sp. c 1 0 3 4 13 1.5 0 3 1.5 09 3.4
phoronida 0 1 2 0 3 1.0 10 O 2 1.0 0.6 2.3
Pista percyi p 4 3 1 8 27 25 1 4 1.5 0.9 3.4
Polydora cornuta p 2 1 1 4 13 1.5 1 2 06 0.3 1.3
Prionospio heterobranchia p 6 5 4 15 5.0 50 4 6 1.0 0.6 2.3
Pseudopolydora paucibranchiata p 7 14 12 33 11.0 105 7 14 36 21 8.1
Rudilemboides stenopropodus c 6 11 21 38 127 135 6 21 76 44 17.2
Rutiderma judayi c 1 2 0 3 1.0 1.0 0 2 1.0 0.6 2.3
Scolelepis spp. indet. p 1 0 1 2 07 05 0 1 0.6 0.3 1.3
Scoletoma sp. 2 (? L. lagunae) p 18 25 16 59 197 205 16 25 4.7 27 10.6
Scoletoma sp. 3 p 2 2 3 7 23 25 2 3 0.6 0.3 1.3
Spiophanes duplex p 1 0 0 1 0.3 05 0 1 06 0.3 1.3
Theora lubrica m 5 1 1 7 23 30 1 5 23 1.3 5.2
Thracia sp. m 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Total Crustaceans 10 24 24 33 81 27.0 285 24 33 52 3.0 1.7
Total Molluscs 9 24 25 36 85 28.3 30.0 24 36 6.7 3.8 15.0
Total Fauna 43 111 138 166 415 138.3 138.5 111 166 275 159 61.9
Total Species 43 30 32 31 93 31.0 31.0 30 32 1.0 0.6 2.3
Stat2433

Acteocina harpa m 1 0 0 1 0.3 05 0 1 06 0.3 1.3
Acuminodeutopus oculatus c 0 8 3 11 3.7 40 O 8 40 23 9.1
Americhelidium sp. c 1 6 0 7 23 30 0 6 32 1.9 7.2
Ampelisca sp. c 1 0 1 2 07 05 0 1 0.6 0.3 1.3
Amphitritinae spp. juv. p 0 1 0 1 0.3 05 0 1 0.6 0.3 1.3
Anthozoa o} 1 4 0 5 17 20 0 4 21 1.2 4.7
Apoprionospio pygmaea p 0 2 3 5 17 15 0 3 1.5 0.9 3.4
Armandia brevis p 0 2 0 2 07 10 O 2 1.2 0.7 2.6
Asthenothaerus sp. m 1 0 1 2 07 05 0 1 06 0.3 1.3
Brania brevipharyngea p 0 0 1 1 0.3 05 0 1 0.6 0.3 1.3
Campylaspis rubromaculata c 0 0 1 1 0.3 05 0 1 06 0.3 1.3
Chaetozone corona p 3 6 5 14 47 45 3 6 1.5 09 3.4
Cossura candida p 1 0 1 2 07 05 0 1 0.6 0.3 1.3
cumacea p 0 0 1 1 0.3 05 0 1 0.6 0.3 1.3
Diplocirrus sp. SD1 p 20 15 26 61 203 205 15 26 55 3.2 12.4
Dorvilleidae spp. indet. p 0 0 1 1 0.3 05 0 1 0.6 0.3 1.3
Euchone limnicola p 0 0 2 2 07 10 O 2 1.2 0.7 2.6
Euclymeninae spp. indet. p 2 1 2 5 17 1.5 1 2 0.6 0.3 1.3
Euphilomedes carcharodonta c 0 2 1 3 1.0 10 O 2 1.0 0.6 2.3
Exogone lourei p 9 4 2 15 5.0 55 2 9 3.6 21 8.1
Exogoninae spp. indet. p 0 1 0 1 0.3 05 0 1 0.6 0.3 1.3
Glycera americana p 0 1 0 1 0.3 05 0 1 06 0.3 1.3
Goniada littorea p 3 2 1 6 20 20 1 3 1.0 0.6 2.3
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Benthic community analysis (reconnaissance)--Number of benthic individuals—Moss Landing Marine Laboratories

Number per core

Summary statistics

Taxon rep1 rep2 rep3 sum mean median min max St. Dev. S.E. 95%CL
Heterophoxus oculatus c 2 2 2 6 20 20 2 2 0.0 0.0 0.0
Leitoscoloplos pugettensis p 7 8 14 29 97 105 7 14 3.8 22 8.5
Lyonsia californica m 0 5 2 7 23 25 0 5 25 15 5.7
Mediomastus sp(p). p 10 27 19 56 187 185 10 27 85 4.9 19.1
Microspio pigmentata p 0 0 2 2 07 10 O 2 1.2 0.7 2.6
Monocorophium acherusicum c 0 0 2 2 07 10 O 2 1.2 0.7 2.6
Monticellina cryptica p 3 4 1 8 27 25 1 4 1.5 0.9 3.4
Nemertea o] 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Nephtys cornuta p 2 1 1 4 13 15 1 2 0.6 0.3 1.3
oligochaeta o] 0 2 2 4 13 10 O 2 1.2 0.7 2.6
Pennatulacea o] 2 0 2 4 13 10 O 2 1.2 0.7 2.6
Pinnixa sp. c 0 0 2 2 07 10 O 2 1.2 0.7 2.6
Pista alata p 1 1 2 4 13 1.5 1 2 0.6 0.3 1.3
Praxillella spp. indet. p 0 0 1 1 0.3 05 0 1 0.6 0.3 1.3
Prionospio heterobranchia p 2 2 3 7 23 25 2 3 0.6 0.3 1.3
Rudilemboides stenopropodus c 4 6 4 14 47 50 4 6 1.2 0.7 2.6
Rutiderma sp. c 0 4 0 4 13 20 0 4 23 13 5.2
Scoletoma sp. 1 p 11 16 17 44 147 14.0 11 17 32 1.9 7.2
Scoletoma sp. 2 (? L. lagunae) p 3 14 6 23 77 85 3 14 5.7 33 12.8
Serolis carinata c 0 2 1 3 1.0 10 O 2 1.0 0.6 2.3
Spiophanes duplex p 1 0 5 6 20 25 0 5 26 1.5 6.0
Tagelus affinis m 1 0 1 2 07 05 0 1 06 0.3 1.3
Theora lubrica m 4 10 7 21 7.0 70 4 10 3.0 1.7 6.8
Typosyllis japonica p 1 2 2 5 17 1.5 1 2 0.6 0.3 1.3
Total Crustaceans 11 8 30 17 55 183 19.0 8 30 11.1 64 24.9
Total Molluscs 5 7 15 11 33 11.0 1.0 7 15 4.0 23 9.0
Total Fauna 47 98 162 151 411 137.0 130.0 98 162 342 19.8 77.0
Total Species 47 27 31 39 97 323 33.0 27 39 6.1 3.5 13.7
Stat90053

Acteocina harpa m 4 1 3 8 27 2.5 1 4 1.5 09 3.4
Acuminodeutopus oculatus c 0 1 0 1 0.3 05 0 1 0.6 0.3 1.3
Anthozoa o} 7 3 3 13 43 50 3 7 23 13 5.2
Armandia brevis p 4 8 1 13 43 45 1 8 35 20 7.9
Assiminea? californica m 0 2 0 2 07 1.0 0 2 1.2 0.7 2.6
Bemlos audbettius c 7 0 0 7 23 35 0 7 40 23 9.1
Bulla? sp. o} 0 0 1 1 03 05 0 1 0.6 0.3 1.3
Caprella natalensis c 1 0 0 1 0.3 05 0 1 06 0.3 1.3
Cylindroleberididae c 8 2 3 13 43 50 2 8 32 1.9 7.2
Diastylis sp. c 0 1 0 1 03 05 0 1 0.6 0.3 1.3
Diplocirrus sp. SD1 p 0 0 1 1 0.3 05 0 1 0.6 0.3 1.3
Edwardsiid o) 2 3 2 7 23 25 2 3 0.6 0.3 1.3
Ericthonius sp. c 1 0 0 1 0.3 05 0 1 0.6 0.3 1.3
Euphilomedes carcharodonta c 0 0 2 2 07 10 O 2 1.2 0.7 2.6
Eupolymnia heterobranchia p 0 1 0 1 0.3 05 0 1 0.6 0.3 1.3
Exogone lourei p 6 2 3 11 3.7 40 2 6 21 1.2 4.7
Fabricinuda limnicola p 1 0 0 1 0.3 05 0 1 0.6 0.3 1.3
Harmothoe imbricata p 0 1 0 1 0.3 05 0 1 06 0.3 1.3
Harpacticoids c 0 1 0 1 0.3 05 0 1 06 0.3 1.3
Heterophoxus oculatus c 0 0 2 2 07 10 O 2 1.2 0.7 2.6
holothuroidea o] 0 2 0 2 07 10 O 2 1.2 0.7 2.6
Hydrozoa o) 0 0 1 1 03 05 0 1 0.6 0.3 1.3
Laonice spp. indet. p 1 0 0 1 0.3 05 0 1 0.6 0.3 1.3
Leitoscoloplos pugettensis p 2 5 2 9 3.0 35 2 5 1.7 1.0 3.9
Leptochelia dubia c 1 7 2 10 33 4.0 1 7 3.2 1.9 7.2
Mediomastus sp(p). p 40 19 35 94 313 295 19 40 11.0 6.3 24.7
Monoculodes sp. c 1 0 0 1 0.3 05 0 1 0.6 0.3 1.3
Musculista senhousia m 13 3 27 43 143 150 3 27 121 7.0 271
Neanthes acuminata p 1 0 1 2 07 05 0 1 06 0.3 1.3
Nemertea [¢] 2 2 1 5 1.7 1.5 1 2 0.6 0.3 1.3
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Benthic community analysis (reconnaissance)--Number of benthic individuals—Moss Landing Marine Laboratories

Number per core

Summary statistics

Taxon rep3 sum mean median min max St. Dev. S.E. 95%CL
oligochaeta o] 1 2 0 3 1.0 10 O 1.0 0.6 2.3
Ophiuroid o} 2 1 2 1.7 1.5 1 2 0.6 0.3 1.3
Paracerceis sculpta c 12 0 1 4.3 60 0 12 6.7 3.8 15.0
Paratanais? sp. c 0 3 5 2.7 25 0 5 25 1.5 5.7
Pherusa cf. negligens p 0 1 1 0.7 05 0 1 0.6 0.3 1.3
phoronida 0 0 2 1 1.0 10 O 2 1.0 0.6 2.3
Podocerus cristatus c 6 0 0 2.0 30 0 6 35 2.0 7.8
Prionospio heterobranchia p 3 4 5 4.0 40 3 5 1.0 0.6 2.3
Pseudopolydora paucibranchiata p 7 6 3 5.3 50 3 7 21 1.2 4.7
Pycnogonids c 0 1 0 0.3 05 0 1 0.6 0.3 1.3
Rudilemboides stenopropodus c 15 3 12 10.0 90 3 15 6.2 3.6 141
Rutiderma judayi c 2 2 1 1.7 15 1 2 0.6 0.3 1.3
Scoletoma sp. 2 (? L. lagunae) p 9 9 7 8.3 80 7 9 1.2 0.7 2.6
Theora lubrica m 6 3 2 3.7 40 2 6 21 1.2 4.7
Total Crustaceans 54 21 28 34.3 375 21 54 17.4 10.0 39.1
Total Molluscs 23 9 32 21.3 205 9 32 11.6 6.7 26.1
Total Fauna 132.0 133.0 101 32.0 185 72.1
Total Species 28.7 29.0 28 12 0.7 2.6
Stat93195

Acteocina harpa m 2 0 6 8 27 30 0 6 3.1 1.8 6.9
Acuminodeutopus oculatus c 1 2 0 3 1.0 1.0 0 2 1.0 0.6 2.3
Americhelidium sp. c 3 0 1 4 13 15 0 3 1.5 0.9 3.4
Campylaspis sculpta c 0 0 2 2 07 10 O 2 1.2 0.7 2.6
Cirratulidae p 0 0 1 1 03 05 0 1 0.6 0.3 1.3
Cylindroleberididae c 1 0 3 4 13 15 0 3 1.5 0.9 3.4
Diplocirrus sp. SD1 p 0 2 4 6 20 20 0 4 20 1.2 4.5
Dorvillea longicornis p 3 2 6 11 3.7 4.0 2 6 21 1.2 4.7
Eteone spp. indet. p 2 1 2 5 17 15 1 2 0.6 0.3 1.3
Euchone limnicola p 10 0 20 30 10.0 100 0 20 10.0 5.8 225
Exogone lourei p 21 1 3 55 183 17.0 1 33 16.2 9.3 36.4
Heterophoxus oculatus c 1 0 2 3 1.0 1.0 0 2 1.0 0.6 2.3
holothuroidea o} 0 1 1 2 07 05 0 1 0.6 0.3 1.3
Leitoscoloplos pugettensis p 2 0 1 3 1.0 10 O 2 1.0 0.6 2.3
Mayerella banksia c 2 0 0 2 07 1.0 0 2 1.2 0.7 2.6
Mediomastus sp(p). p 6 10 1 17 57 55 1 10 45 2.6 10.1
Microspio pigmentata p 0 0 1 1 0.3 05 0 1 0.6 0.3 1.3
Monoculodes sp. c 1 0 0 1 0.3 05 0 1 06 0.3 1.3
Musculista senhousia m 2 0 5 17 57 75 0 15 8.1 47 18.3
Nemertea o 1 0 0 1 0.3 05 0 1 0.6 0.3 1.3
Odontosyllis phosphorea p 0 0 1 1 0.3 05 0 1 0.6 0.3 1.3
oligochaeta 0 0 0 1 1 0.3 05 0 1 06 0.3 1.3
Paratanais? sp. c 0 0 1 1 0.3 05 0 1 0.6 0.3 1.3
Pista alata p 0 0 4 4 13 20 0 4 23 1.3 5.2
Polydora cornuta p 0 0 1 1 0.3 05 0 1 0.6 0.3 1.3
Prionospio heterobranchia p 5 0 4 9 3.0 25 0 5 26 1.5 6.0
Pseudopolydora paucibranchiata p 13 1 23 37 123 120 1 23 11.0 6.4 24.8
Rudilemboides stenopropodus c 4 1 0 5 17 20 0 4 21 1.2 4.7
Scolelepis spp. indet. p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Scoletoma sp. 2 (? L. lagunae) p 1 0 3 4 13 15 0 3 1.5 0.9 3.4
Scoletoma sp. 2 (? L. lagunae) p 19 6 46 153 135 6 21 8.1 47 18.3
Spionidae, post-larval p 0 1 1 0.3 05 0 1 06 0.3 1.3
Spiophanes duplex p 0 0 3 1.0 15 0 3 1.7 1.0 3.9
Theora lubrica m 12 3 40 13.3 140 3 25 111 64 249
Thracia sp. m 0 0 3 1.0 15 0 3 1.7 1.0 3.9
Total Crustaceans 13 3 25 83 80 3 13 5.0 29 11.3
Total Molluscs 16 3 68 22.7 26,0 3 49 23.7 13.7  53.4
Total Fauna 32 335 111.7 111.0 32 79.0 45.6 177.8
Total Species 13 64 21.3 21.0 13 8.0 4.6 18.0
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Benthic community analysis (reconnaissance)--Number of benthic species—Moss Landing Marine Laboratories

Number per core Summary Statistics

Taxon rep1 rep2 rep3 sum mean median min max St. Dev. S.E. 95%CL
Stat2238

Acteocina harpa m 1 0 1 2 0.7 0.5 0 1 06 0.3 1.3
Amphissa sp. m 0 0 1 1 0.3 0.5 0 1 06 03 1.3
Anthozoa 0 1 1 0 2 0.7 0.5 0 1 0.6 0.3 1.3
Armandia brevis p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Assiminea? californica m 1 0 0 1 0.3 0.5 0 1 06 03 1.3
Bivalvia m 1 0 0 1 0.3 0.5 0 1 06 0.3 1.3
Caprella natalensis c 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Cylindroleberididae c 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Dorvillea longicornis p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Eteone spp. indet. p 0 1 0 1 0.3 0.5 0 1 06 0.3 1.3
Eupolymnia heterobranchia p 1 1 0 2 0.7 0.5 0 1 06 03 1.3
Exogone lourei p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Fabricinuda limnicola p 1 0 0 1 0.3 0.5 0 1 06 0.3 1.3
Heterophoxus oculatus C 0 0 1 1 0.3 0.5 0 1 06 0.3 1.3
holothuroidea 0 0 0 1 1 0.3 0.5 0 1 06 03 1.3
Leitoscoloplos pugettensis p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Leptochelia dubia c 1 0 0 1 0.3 0.5 0 1 0.6 0.3 1.3
Lyonsia californica m 0 1 0 1 0.3 0.5 0 1 06 03 1.3
Macoma? sp. m 1 0 0 1 0.3 0.5 0 1 06 03 1.3
Mediomastus sp(p). p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Musculista senhousia m 0 1 1 2 0.7 0.5 0 1 06 03 1.3
Neanthes acuminata p 1 1 0 2 0.7 0.5 0 1 06 03 1.3
Nudibranchia m 0 1 0 1 0.3 0.5 0 1 06 0.3 1.3
QOdontosyllis phosphorea p 1 0 0 1 0.3 0.5 0 1 06 0.3 1.3
oligochaeta 0 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Ophiuroid o 1 0 0 1 0.3 0.5 0 1 06 0.3 1.3
Paracerceis sculpta c 1 1 0 2 0.7 0.5 0 1 06 0.3 1.3
Paratanais? sp. c 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Pherusa cf. negligens p 0 0 1 1 0.3 0.5 0 1 06 03 1.3
phoronida 0 1 0 0 1 0.3 0.5 0 1 0.6 0.3 1.3
Podocerus cristatus c 1 1 0 2 0.7 0.5 0 1 06 03 1.3
Prionospio heterobranchia p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Pseudopolydora paucibranchiata p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Rudilemboides stenopropodus c 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Rutiderma judayi c 1 0 1 2 0.7 0.5 0 1 06 0.3 1.3
Scoletoma sp. 2 (? L.lagunae) p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Theora lubrica m 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Thracia sp. m 0 0 1 1 0.3 0.5 0 1 0.6 0.3 1.3
Total Crustaceans 9 8 6 6 20 6.7 7.0 6 8 1.2 0.7 2.6
Total Molluscs 10 5 4 5 14 4.7 4.5 4 5 06 0.3 1.3
Total Fauna 38 29 23 22 74 247 25.5 22 29 3.8 22 8.5
Total Species 38 29 23 22 74 247 25.5 22 29 3.8 22 8.5
Stat2240

Acteocina harpa m 0 1 1 2 0.7 0.5 0 1 06 0.3 1.3
Amphideutopus oculatus c 1 0 1 2 0.7 0.5 0 1 06 03 1.3
Amphipoda c 1 0 0 1 0.3 0.5 0 1 0.6 0.3 1.3
Anthozoa o] 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Armandia brevis p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Brania brevipharyngea p 1 0 1 2 0.7 0.5 0 1 06 03 1.3
Campylaspis sculpta c 0 1 1 2 0.7 0.5 0 1 06 0.3 1.3
Cylindroleberididae c 0 1 1 2 0.7 0.5 0 1 06 0.3 1.3
Diastylis sp. c 0 0 1 1 0.3 0.5 0 1 06 0.3 1.3
Diplocirrus sp. SD1 p 1 0 0 1 0.3 0.5 0 1 0.6 0.3 1.3
Dorvillea longicornis p 0 0 1 1 0.3 0.5 0 1 06 03 1.3
Edwardsiid o 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Eteone spp. indet. p 1 0 0 1 0.3 0.5 0 1 06 0.3 1.3
Euchone limnicola p 1 0 0 1 0.3 0.5 0 1 06 0.3 1.3
Exogone lourei p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
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Benthic community analysis (reconnaissance)--Number of benthic species—Moss Landing Marine Laboratories

Number per core Summary Statistics

Taxon rep1 rep2 rep3 sum mean median min max St. Dev. S.E. 95%CL
Harmothoe imbricata p 0 0 1 1 0.3 0.5 0 1 06 0.3 1.3
Leitoscoloplos pugettensis p 1 0 1 2 0.7 0.5 0 1 06 0.3 1.3
Leptochelia dubia c 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Lyonsia californica m 0 1 0 1 0.3 0.5 0 1 06 0.3 1.3
Macoma? sp. m 0 0 1 1 0.3 0.5 0 1 06 0.3 1.3
Mayerella banksia c 1 0 1 2 0.7 0.5 0 1 06 03 1.3
Mediomastus sp(p). p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Musculista senhousia m 0 1 1 2 0.7 0.5 0 1 06 03 1.3
Neanthes acuminata p 0 0 1 1 0.3 0.5 0 1 06 03 1.3
Nemertea o] 1 1 0 2 0.7 0.5 0 1 06 0.3 1.3
QOdontosyllis phosphorea p 1 0 0 1 0.3 0.5 0 1 06 0.3 1.3
oligochaeta 0 1 0 0 1 0.3 0.5 0 1 06 0.3 1.3
Ophiuroid o 0 1 1 2 0.7 0.5 0 1 06 0.3 1.3
Paratanais? sp. c 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
phoronida o) 0 0 1 1 0.3 0.5 0 1 0.6 0.3 1.3
Pista percyi p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Polydora cornuta p 1 0 0 1 0.3 0.5 0 1 06 03 1.3
Prionospio heterobranchia p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Pseudopolydora paucibranchiata p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Rudilemboides stenopropodus c 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Scoletoma sp. 1 p 1 1 0 2 0.7 0.5 0 1 06 0.3 1.3
Scoletoma sp. 2 (? L. lagunae) p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Theora lubrica m 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Thracia sp. m 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Total Crustaceans 9 6 5 8 19 6.3 6.5 5 8 1.5 0.9 3.4
Total Molluscs 6 2 5 5 12 4.0 3.5 2 5 1.7 1.0 3.9
Total Fauna 39 27 22 29 78  26.0 25.5 22 29 3.6 2.1 8.1
Total Species 39 27 22 29 78  26.0 25.5 22 29 3.6 241 8.1
Stat2243

Acteocina harpa m 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Acuminodeutopus oculatus c 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Americhelidium sp. c 0 1 1 2 0.7 0.5 0 1 06 03 1.3
Anthozoa o 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Armandia brevis p 0 1 1 2 0.7 0.5 0 1 06 03 1.3
Asthenothaerus sp. m 1 1 0 2 0.7 0.5 0 1 06 03 1.3
Bivalvia m 1 0 1 2 0.7 0.5 0 1 06 0.3 1.3
Campylaspis rubromaculata c 0 0 1 1 0.3 0.5 0 1 06 0.3 1.3
Cylindroleberididae c 1 1 0 2 0.7 0.5 0 1 06 03 1.3
Diplocirrus sp. SD1 p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Dorvillea longicornis p 0 1 0 1 0.3 0.5 0 1 06 0.3 1.3
Edwardsiid o) 1 1 0 2 0.7 0.5 0 1 0.6 0.3 1.3
Euchone limnicola p 0 1 0 1 0.3 0.5 0 1 06 0.3 1.3
Exogone lourei p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Exogoninae spp. indet. p 0 1 0 1 0.3 0.5 0 1 0.6 0.3 1.3
Fabricinuda limnicola p 0 1 1 2 0.7 0.5 0 1 06 0.3 1.3
Goniada littorea p 0 0 1 1 0.3 0.5 0 1 06 03 1.3
Leitoscoloplos pugettensis p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Leptochelia dubia c 0 0 1 1 0.3 0.5 0 1 0.6 0.3 1.3
Lyonsia californica m 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Macoma? sp. m 0 0 1 1 0.3 0.5 0 1 06 03 1.3
Mayerella banksia c 1 0 1 2 0.7 0.5 0 1 0.6 03 1.3
Mediomastus sp(p). p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Modiolus? sp. m 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Monoculodes sp. c 1 0 0 1 0.3 0.5 0 1 06 0.3 1.3
Musculista senhousia m 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Nemertea o] 0 1 0 1 0.3 0.5 0 1 06 0.3 1.3
QOdontosyllis phosphorea p 0 1 0 1 0.3 0.5 0 1 06 0.3 1.3
oligochaeta 0 0 0 1 1 0.3 0.5 0 1 06 0.3 1.3
Paratanais? sp. c 1 0 1 2 0.7 0.5 0 1 06 0.3 1.3

Sediment Quality Assessment Study at the B Street/Broadway Piers, Downtown Anchorage, and Switzer Creek A-11
Phase | Final Report



Benthic community analysis (reconnaissance)--Number of benthic species—Moss Landing Marine Laboratories

Number per core Summary Statistics

Taxon rep1 rep2 rep3 sum mean median min max St. Dev. S.E. 95%CL
phoronida 0 1 1 0 2 0.7 0.5 0 1 0.6 0.3 1.3
Pista percyi p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Polydora cornuta p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Prionospio heterobranchia p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Pseudopolydora paucibranchiata p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Rudilemboides stenopropodus c 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Rutiderma judayi c 1 1 0 2 0.7 0.5 0 1 06 0.3 1.3
Scolelepis spp. indet. p 1 0 1 2 0.7 0.5 0 1 06 0.3 1.3
Scoletoma sp. 2 (? L.lagunae) p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Scoletoma sp. 3 p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Spiophanes duplex p 1 0 0 1 0.3 0.5 0 1 06 0.3 1.3
Theora lubrica m 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Thracia sp. m 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Total Crustaceans 10 7 5 7 19 6.3 6.0 5 7 1.2 07 2.6
Total Molluscs 9 8 7 8 23 7.7 7.5 7 8 0.6 0.3 1.3
Total Fauna 43 30 32 31 93 31.0 31.0 30 32 1.0 0.6 2.3
Total Species 43 30 32 31 93 31.0 31.0 30 32 1.0 0.6 2.3
Stat2433

Acteocina harpa m 1 0 0 1 0.3 0.5 0 1 06 03 1.3
Acuminodeutopus oculatus c 0 1 1 2 0.7 0.5 0 1 06 0.3 1.3
Americhelidium sp. c 1 1 0 2 0.7 0.5 0 1 06 03 1.3
Ampelisca sp. c 1 0 1 2 0.7 0.5 0 1 06 03 1.3
Amphitritinae spp. juv. p 0 1 0 1 0.3 0.5 0 1 06 03 1.3
Anthozoa 0 1 1 0 2 0.7 0.5 0 1 0.6 0.3 1.3
Apoprionospio pygmaea p 0 1 1 2 0.7 0.5 0 1 06 03 1.3
Armandia brevis p 0 1 0 1 0.3 0.5 0 1 06 03 1.3
Asthenothaerus sp. m 1 0 1 2 0.7 0.5 0 1 06 0.3 1.3
Brania brevipharyngea p 0 0 1 1 0.3 0.5 0 1 06 03 1.3
Campylaspis rubromaculata c 0 0 1 1 0.3 0.5 0 1 06 03 1.3
Chaetozone corona p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Cossura candida p 1 0 1 2 0.7 0.5 0 1 06 0.3 1.3
cumacea p 0 0 1 1 0.3 0.5 0 1 06 0.3 1.3
Diplocirrus sp. SD1 p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Dorvilleidae spp. indet. p 0 0 1 1 0.3 0.5 0 1 06 03 1.3
Euchone limnicola p 0 0 1 1 0.3 0.5 0 1 06 03 1.3
Euclymeninae spp. indet. p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Euphilomedes carcharodonta c 0 1 1 2 0.7 0.5 0 1 06 0.3 1.3
Exogone lourei p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Exogoninae spp. indet. p 0 1 0 1 0.3 0.5 0 1 06 03 1.3
Glycera americana p 0 1 0 1 0.3 0.5 0 1 06 0.3 1.3
Goniada littorea p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Heterophoxus oculatus c 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Leitoscoloplos pugettensis p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Lyonsia californica m 0 1 1 2 0.7 0.5 0 1 0.6 0.3 1.3
Mediomastus sp(p). p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Microspio pigmentata p 0 0 1 1 0.3 0.5 0 1 06 03 1.3
Monocorophium acherusicum c 0 0 1 1 0.3 0.5 0 1 06 0.3 1.3
Monticellina cryptica p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Nemertea o] 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Nephtys cornuta p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
oligochaeta 0 0 1 1 2 0.7 0.5 0 1 06 0.3 1.3
Pennatulacea o} 1 0 1 2 0.7 0.5 0 1 0.6 0.3 1.3
Pinnixa sp. c 0 0 1 1 0.3 0.5 0 1 06 0.3 1.3
Pista alata p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Praxillella spp. indet. p 0 0 1 1 0.3 0.5 0 1 06 03 1.3
Prionospio heterobranchia p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Rudilemboides stenopropodus c 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Rutiderma sp. c 0 1 0 1 0.3 0.5 0 1 06 0.3 1.3
Scoletoma sp. 1 p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
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Benthic community analysis (reconnaissance)--Number of benthic species—Moss Landing Marine Laboratories

Number per core Summary Statistics

Taxon rep1 rep2 rep3 sum mean median min max St. Dev. S.E. 95%CL
Scoletoma sp. 2 (? L. lagunae) p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Serolis carinata c 0 1 1 2 0.7 0.5 0 1 06 0.3 1.3
Spiophanes duplex p 1 0 1 2 0.7 0.5 0 1 06 03 1.3
Tagelus affinis m 1 0 1 2 0.7 0.5 0 1 06 0.3 1.3
Theora lubrica m 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Typosyllis japonica p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Total Crustaceans 1 4 7 9 20 6.7 6.5 4 9 25 1.5 5.7
Total Molluscs 5 4 2 4 10 3.3 3.0 2 4 12 0.7 2.6
Total Fauna 47 27 31 39 97 323 33.0 27 39 6.1 3.5 13.7
Total Species 47 27 31 39 97 323 33.0 27 39 6.1 3.5 13.7
Stat90053

Acteocina harpa m 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Acuminodeutopus oculatus c 0 1 0 1 0.3 0.5 0 1 06 0.3 1.3
Anthozoa 0 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Armandia brevis p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Assiminea? californica m 0 1 0 1 0.3 0.5 0 1 06 03 1.3
Bemlos audbettius c 1 0 0 1 0.3 0.5 0 1 06 03 1.3
Bulla? sp. 0 0 0 1 1 0.3 0.5 0 1 0.6 0.3 1.3
Caprella natalensis c 1 0 0 1 0.3 0.5 0 1 06 03 1.3
Cylindroleberididae c 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Diastylis sp. c 0 1 0 1 0.3 0.5 0 1 0.6 0.3 1.3
Diplocirrus sp. SD1 p 0 0 1 1 0.3 0.5 0 1 06 03 1.3
Edwardsiid 0 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Ericthonius sp. c 1 0 0 1 0.3 0.5 0 1 0.6 0.3 1.3
Euphilomedes carcharodonta c 0 0 1 1 0.3 0.5 0 1 06 03 1.3
Eupolymnia heterobranchia p 0 1 0 1 0.3 0.5 0 1 06 03 1.3
Exogone lourei p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Fabricinuda limnicola p 1 0 0 1 0.3 0.5 0 1 06 0.3 1.3
Harmothoe imbricata p 0 1 0 1 0.3 0.5 0 1 06 03 1.3
Harpacticoids c 0 1 0 1 0.3 0.5 0 1 06 0.3 1.3
Heterophoxus oculatus c 0 0 1 1 0.3 0.5 0 1 06 0.3 1.3
holothuroidea 0 0 1 0 1 0.3 0.5 0 1 06 03 1.3
Hydrozoa 0 0 0 1 1 0.3 0.5 0 1 0.6 0.3 1.3
Laonice spp. indet. p 1 0 0 1 0.3 0.5 0 1 06 0.3 1.3
Leitoscoloplos pugettensis p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Leptochelia dubia c 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Mediomastus sp(p). p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Monoculodes sp. c 1 0 0 1 0.3 0.5 0 1 06 0.3 1.3
Musculista senhousia m 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Neanthes acuminata p 1 0 1 2 0.7 0.5 0 1 06 03 1.3
Nemertea o] 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
oligochaeta 0 1 1 0 2 0.7 0.5 0 1 06 0.3 1.3
Ophiuroid 0 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Paracerceis sculpta c 1 0 1 2 0.7 0.5 0 1 06 0.3 1.3
Paratanais? sp. c 0 1 1 2 0.7 0.5 0 1 06 0.3 1.3
Pherusa cf. negligens p 0 1 1 2 0.7 0.5 0 1 06 03 1.3
phoronida o) 0 1 1 2 0.7 0.5 0 1 0.6 0.3 1.3
Podocerus cristatus c 1 0 0 1 0.3 0.5 0 1 06 03 1.3
Prionospio heterobranchia p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Pseudopolydora paucibranchiata p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Pycnogonids c 0 1 0 1 0.3 0.5 0 1 06 0.3 1.3
Rudilemboides stenopropodus c 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Rutiderma judayi c 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Scoletoma sp. 2 (? L. lagunae) p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Theora lubrica m 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Total Crustaceans 17 10 9 8 27 9.0 9.0 8 10 1.0 0.6 2.3
Total Molluscs 4 3 4 3 10 3.3 3.5 3 4 06 0.3 1.3
Total Fauna 44 28 30 28 86 28.7 29.0 28 30 1.2 07 2.6
Total Species 44 28 30 28 86 28.7 29.0 28 30 1.2 0.7 2.6
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Benthic community analysis (reconnaissance)--Number of benthic species—Moss Landing Marine Laboratories

Number per core Summary Statistics

Taxon rep1 rep2 rep3 sum mean median min max St. Dev. S.E. 95%CL
Stat93195

Acteocina harpa m 1 0 1 2 0.7 0.5 0 1 06 03 1.3
Acuminodeutopus oculatus c 1 1 0 2 0.7 0.5 0 1 06 0.3 1.3
Americhelidium sp. c 1 0 1 2 0.7 0.5 0 1 0.6 03 1.3
Campylaspis sculpta c 0 0 1 1 0.3 0.5 0 1 06 03 1.3
Cirratulidae p 0 0 1 1 0.3 0.5 0 1 06 0.3 1.3
Cylindroleberididae c 1 0 1 2 0.7 0.5 0 1 06 03 1.3
Diplocirrus sp. SD1 p 0 1 1 2 0.7 0.5 0 1 06 03 1.3
Dorvillea longicornis p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Eteone spp. indet. p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Euchone limnicola p 1 0 1 2 0.7 0.5 0 1 06 0.3 1.3
Exogone lourei p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Heterophoxus oculatus c 1 0 1 2 0.7 0.5 0 1 06 0.3 1.3
holothuroidea o) 0 1 1 2 0.7 0.5 0 1 0.6 0.3 1.3
Leitoscoloplos pugettensis p 1 0 1 2 0.7 0.5 0 1 06 03 1.3
Mayerella banksia c 1 0 0 1 0.3 0.5 0 1 06 03 1.3
Mediomastus sp(p). p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Microspio pigmentata p 0 0 1 1 0.3 0.5 0 1 06 03 1.3
Monoculodes sp. c 1 0 0 1 0.3 0.5 0 1 06 03 1.3
Musculista senhousia m 1 0 1 2 0.7 0.5 0 1 0.6 0.3 1.3
Nemertea o] 1 0 0 1 0.3 0.5 0 1 06 03 1.3
Odontosyllis phosphorea p 0 0 1 1 0.3 0.5 0 1 06 03 1.3
oligochaeta o) 0 0 1 1 0.3 0.5 0 1 06 03 1.3
Paratanais? sp. c 0 0 1 1 0.3 0.5 0 1 06 0.3 1.3
Pista alata p 0 0 1 1 0.3 0.5 0 1 06 0.3 1.3
Polydora cornuta p 0 0 1 1 0.3 0.5 0 1 06 03 1.3
Prionospio heterobranchia p 1 0 1 2 0.7 0.5 0 1 06 03 1.3
Pseudopolydora paucibranchiata p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Rudilemboides stenopropodus c 1 1 0 2 0.7 0.5 0 1 06 03 1.3
Scolelepis spp. indet. p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Scoletoma sp. 2 (? L.lagunae) p 1 0 1 2 0.7 0.5 0 1 06 0.3 1.3
Scoletoma sp. 2 (? L.lagunae) p 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Spionidae, post-larval p 0 1 0 1 0.3 0.5 0 1 06 03 1.3
Spiophanes duplex p 0 0 1 1 0.3 0.5 0 1 06 0.3 1.3
Theora lubrica m 1 1 1 3 1.0 1.0 1 1 0.0 0.0 0.0
Thracia sp. m 0 0 1 1 0.3 0.5 0 1 06 03 1.3
Total Crustaceans 9 7 2 5 14 4.7 4.5 2 7 25 1.5 5.7
Total Molluscs 4 3 1 4 8 2.7 2.5 1 4 1.5 0.9 3.4
Total Fauna 35 22 13 29 64 213 21.0 13 29 8.0 4.6 18.0
Total Species 35 22 13 29 64 213 21.0 13 29 8.0 4.6 18.0

Sediment Quality Assessment Study at the B Street/Broadway Piers, Downtown Anchorage, and Switzer Creek A-14
Phase | Final Report



uoday [euld | 8seyd

gLy )88.10) 18Z)IMS pup ‘8beioyouy umoumo( ‘sisld Aempeoig/1esiS g oyl e ApniS Juswissassy Aueny juswipass

€0e L9 009 00} abuel

¥¥'0- 0¢c O’} 0’ o'l ulw

6Lt 0°0¢ oY 0'6 09 0'€ €ce L'L 019 O}t Xew

990 29¢c ¥9'}  6¥0- 990 S€0950 0 0} S0 €0 90 0L S0 €0 00 gl L'¢C €8 L'y S61E6

8°0 Sy'e  8E'I 9°0- 680 €4°08E"| €0 €0 S0 €0 S0 /L0 90 0’ 00 /'8¢ €€ g€ve 06 €5006

S8°0 /v'e 28F 690- 00} €0 160 90 L€ S0 €0 L0 0¢ L0 'l 00 £2e €¢ €8l L9 £eYe

120 0L'€ 0.0 850- 960 00'L20'} L0 e/ 9'0 L0 00 ole L'/ 0/c €9 gvee

6¥°0 G8'l 000 6%°0- 080 ¢S50 10°} S0 €0 00 09¢ 0¥ €9¢ €9 0vee

€50 00c vv'0 280~ 9/°0 19°000°} 70 €0 8'0 L'C 00 L've L'y g€ve L9 8€ce

Xapul Xapul sod pau dsS|ow 1snid sndojnapoulwndy sapojndouoly xoydoudlaH salaeydsobijo ejleudey  dsS dSION ANl ds uoljels
pajeos mey 101 101 1sniy i1snip

sal0)eloqe] aunepy buipue] SSo—sadlpul d1yluaq paje|ndje)—(@duessieuuodal) sisAjeue Ajunwiwod oiyjusg



Appendix B. List of station locations and analyses performed during definitive testing for B
Street/Broadway Piers, Downtown Anchorage, and Switzer Creek study sites and reference stations.

Station Actual Actual Sediment
Code Station Name Latitude Longitude Toxicity Bioaccumulation Chemistry
SWZ01 Switzer Creek 32°42.119'" 117° 9.495' X XXX X
SWZ02 Switzer Creek 32°42.104' 117°9.517 X

SWZ03 Switzer Creek 32°42.099' 117° 9.562'

SWZ04 Switzer Creek 32°42.129' 117°9.512' X

SWZ05 Switzer Creek 32°42.113' 117° 9.528'

SWZ06 Switzer Creek 32° 42.115" 117" 9.557"'

BSTO01 B Street 32°42.968' 117°10.418' X

BST02 B Street 32°42.965' 117°10.511"

BST03 B Street 32°42.964' 117° 10.601'

BST04 B Street 32°42.990' 117°10.417' XXX

BST05 B Street 32°42.985' 117°10.514' X

BST06 B Street 32°42.983' 117°10.602' X

BST07 B Street 32°43.008' 117°10.419' X

BST08 B Street 32°43.005' 117°10.513'

BST09 B Street 32°43.003' 117° 10.601'

BST10 B Street 32° 42.955' 117° 10.652'

BST11 B Street 32°42.908' 117° 10.649'

BST12 B Street 32°42.910'" 117°10.601'

DACO1 Downtown Anchorage 32°43.539' 117° 10.475'

DACO02 Downtown Anchorage 32°43.570' 117° 10.499'

DACO03 Downtown Anchorage 32° 43.600' 117° 10.547'

DAC04 Downtown Anchorage 32°43.622' 117" 10.599'

DAC05 Downtown Anchorage 32°43.636' 117" 10.654" XXX

DACO06 Downtown Anchorage 32°43.539' 117° 10.548'

DAC07 Downtown Anchorage 32°43.566' 117" 10.586'

DACO08 Downtown Anchorage 32°43.581' 117° 10.629'

DACO09 Downtown Anchorage 32° 43.540' 117° 10.631'

2238 Reference 32° 37.516' 117°7.714'

2435 Reference 32°42.696' 117° 13.373'

2243  Reference 32° 39.867' 117" 8.560'

2433 Reference 32°43.350' 117° 12.540'

2441 Reference 32 41.465' 1177 14.278

XXX XXX XXX [X XXX XXX XXX [X XX XXX XXX [X[X|X X
XXX XXX XXX [X XXX XXX XXX [X XX XXX XXX [X XXX

XX [ X [ X | X [X [X

2229  Reference 32" 42.534' 117°10.561"

xxx indicates stations for which three field replicates were sampled and analyzed.
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Appendix C. Contact information for participating laboratories.

Analytical chemistry Benthic community analysis

CRG Marine Laboratories, Inc. Moss Landing Marine Laboratories
Project Manager: Misty Borja Contact: Jim Oakden

2020 Del Amo Blvd., Suite 200 8272 Moss Landing Road
Torrance, CA 90501 Moss Landing, CA 95039-9647
phone (310) 533-5190 phone (831) 771-4426

fax (310) 533-5003 fax (831) 632-4403
mborja@crglabs.com oakden@mliml.calstate.edu

Analytical chemistry (TOC for definitive sampling) Toxicity testing, reporting

TestAmerica Analytical Testing Corporation UC Davis

Lab Director: Ashley Morris Project Manager: Brian Anderson
2960 Foster Creighton Drive Marine Pollution Studies Laboratory
Nashville, TN 37204 34500 Highway 1

phone (800) 765-0980 Monterey, CA 93940

fax (615) 726-3404 phone (831) 624-0947

fax (831) 626-1518
anderson@ucdavis.edu

Bioaccumulation studies, grain size analyses

AMEC Earth and Environmental

Project Manager: Barry Snyder

5510 Morehouse Dr.

San Diego, CA 92121

phone (858) 458-9044 x270

fax (858) 458-9043

barry.snyder@amec.com

Grain size analyses (for definitive sampling)
University of San Diego

Project Manager: Dr. Ron Kaufmann
Department of Marine Science and Environmental
Studies

University of San Diego

5998 Alcala Park

San Diego, CA 92110-2492

phone (619) 260-5904

fax (619) 260-6874
kaufmann@sandiego.edu

Sediment sampling

Moss Landing Marine Laboratories
Contact: Rusty Fairey

8272 Moss Landing Road

Moss Landing, CA 95039-9647
phone (831) 771-4161

fax (831) 633-0805
fairey@mliml.calstate.edu
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Appendix D. Constituents measured in marine sediments and clam tissues for spatial assessment
studies in San Diego Bay.

|Ana|yte Sediment Tissue |Analyte Sediment Tissue |Analyte Sediment Tissue
Metals PCB183 X X
Aluminum (Al) X X BHC-beta X X PCB187 X X
Antimony (Sb) X X BHC-delta X X PCB189 X X
Arsenic (As) X X BHC-gamma X X PCB194 X X
Barium (Ba) X X Chlordane-alpha X X PCB200 X X
Beryllium (Be) X X Chlordane-gamma X X PCB201 X X
Cadmium (Cd) X X |Dieldrin X X PCB206 X X
Chromium (Cr) X X Endosulfan Sulfate X X Aroclor 1016 X
Cobalt (Co) X X Endosulfan-I X X Aroclor 1221 X
Copper (Cu) X X Endosulfan-I| X X Aroclor 1232 X
Iron (Fe) X X Endrin X X Aroclor 1242 X
Lead (Pb) X X Endrin Aldehyde X X /Aroclor 1248 X
Manganese (Mn) X X Heptachlor X X Aroclor 1254 X
Mercury (Hg) X X Heptachlor Epoxide X X Aroclor 1260 X
Molybdenum (Mo) X X Methoxychlor X X Other

Nickel (Ni) X X [Mirex X X [TOC X

Selenium (Se) X X [Toxaphene X X Grain size

Silver (Ag) X X ftrans-Nonachlor X X Total lipids X
Strontium (Sr) X X PCBs/Aroclors

Thallium (TI) X X |PCB018 X X

Tin (Sn) X X  |PCB028 X X

Titanium (Ti) X X  |PCB031 X X

Vanadium (V) X X  |PCBO033 X X

Zinc (Zn) X X  |PCB037 X X

PAHs PCB044 X X

1-Methylnaphthalene X X PCB049 X X

1-Methylphenanthrene X X PCB052 X X

2,3,5-Trimethylnaphthalene X X PCB066 X X

2,6-Dimethylnaphthalene X X PCB070 X X

2-Methylnaphthalene X X PCB074 X X

Acenaphthene X X PCB077 X X

Acenaphthylene X X PCB081 X X

Anthracene X X PCB087 X X

Benz[a]anthracene X X PCB095 X X

Benzo[a]pyrene X X PCB097 X X

Benzo[b]fluoranthene X X PCB099 X X

Benzo[e]pyrene X X PCB101 X X

Benzo[g,h,i]perylene X X PCB105 X X

Benzolk]fluoranthene X X PCB110 X X

Biphenyl X X |PCB114 X X

Chrysene X X PCB118 X X

Dibenz[a,h]anthracene X X PCB119 X X

Fluoranthene X X PCB123 X X

Fluorene X X PCB126 X X

Indeno[1,2,3-c,d]pyrene X X PCB128+167 X X

Naphthalene X X |PCB138 X X

Perylene X X PCB141 X X

Phenanthrene X X PCB149 X X

Pyrene X X PCB151 X X

Pesticides PCB153 X X

2,4'-DDD X X |PCB156 X X

2,4'-DDE X X  |PCB157 X X

2,4'-DDT X X |PCB158 X X

4,4'-DDD X X |PCB168+132 X X

4,4'-DDE X X |PCB169 X X

4,4'-DDT X X |PCB170 X X

Aldrin X X |PCB177 X X

BHC-alpha X X |PCB180 X X
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Appendix E. Quality assurance data for definitive sampling.

Note: All sample replicate data other than TOC are presented with sample data in Appendix F (sediment)
and Appendix | (tissue).

Sediment chemistry data (definitive)--Matrix Spikes--CRG Marine Laboratories, Inc.

% RPD of MS1,

Constituent % Recovery True Value Acceptance Range Comments MS2 RPD > 25%
Batch 23103-8130, Replicate MS1, Sample SWZ01

Antimony 111 2ug 40-160% PASS 0.018
Arsenic 88 2 ug 65-135% PASS 0.022
Beryllium 92 2ug 70-130% PASS 0.000
Cadmium 92 2ug 60-140% PASS 0.011
Chromium 91 2ug 75-125% PASS 0.043
Cobalt 92 2ug 75-125% PASS 0.011
Copper 92 2 ug 75-125% PASS 0.053
Lead 104 2ug 75-125% PASS 0.010
Molybdenum 104 2ug 75-125% PASS 0.019
Nickel 87 2ug 75-125% PASS 0.011
Selenium 93 2ug 40-160% PASS 0.021
Silver 94 2ug 75-125% PASS 0.021
Tin 119 2ug 60-140% PASS 0.017
Vanadium 91 2ug 75-125% PASS 0.032
Zinc 93 2ug 75-125% PASS 0.102
Batch 23103-8130, Replicate MS2, Sample SWZ01

Antimony 113 2 ug 40-160% PASS

Arsenic 90 2 ug 65-135% PASS

Beryllium 92 2 ug 70-130% PASS

Cadmium 93 2 ug 60-140% PASS

Chromium 95 2 ug 75-125% PASS

Cobalt 93 2ug 75-125% PASS

Copper 97 2 ug 75-125% PASS

Lead 105 2ug 75-125% PASS

Molybdenum 106 2 ug 75-125% PASS

Nickel 88 2ug 75-125% PASS

Selenium 95 2 ug 40-160% PASS

Silver 96 2ug 75-125% PASS

Tin 121 2ug 60-140% PASS

Vanadium 94 2 ug 75-125% PASS

Zinc 103 2 ug 75-125% PASS

Batch 23103-8130, Replicate MS1, Sample DAC04

Antimony 109 2ug 40-160% PASS 0.009
Arsenic 90 2ug 65-135% PASS 0.000
Barium 113 2ug 75-125% PASS 0.000
Beryllium 96 2ug 70-130% PASS 0.010
Cadmium 93 2ug 60-140% PASS 0.011
Chromium 94 2ug 75-125% PASS 0.011
Cobalt 92 2ug 75-125% PASS 0.011
Copper 95 2 ug 75-125% PASS 0.010
Lead 107 2ug 75-125% PASS 0.019
Molybdenum 103 2 ug 75-125% PASS 0.010
Nickel 88 2ug 75-125% PASS 0.011
Selenium 98 2ug 40-160% PASS 0.000
Silver 102 2ug 75-125% PASS 0.040
Tin 118 2ug 60-140% PASS 0.008
Zinc 92 2ug 75-125% PASS 0.032
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Sediment chemistry data (definitive)--Matrix Spikes--CRG Marine Laboratories, Inc.

% RPD of MS1,

Constituent % Recovery True Value Acceptance Range Comments MS2 RPD > 25%
Batch 23103-8130, Replicate MS2, Sample DAC04

Antimony 108 2 ug 40-160% PASS

Arsenic 90 2 ug 65-135% PASS

Barium 113 2 ug 75-125% PASS

Beryllium 95 2 ug 70-130% PASS

Cadmium 94 2 ug 60-140% PASS

Chromium 95 2 ug 75-125% PASS

Cobalt 93 2ug 75-125% PASS

Copper 96 2 ug 75-125% PASS

Lead 105 2ug 75-125% PASS

Molybdenum 102 2 ug 75-125% PASS

Nickel 89 2ug 75-125% PASS

Selenium 98 2 ug 40-160% PASS

Silver 98 2ug 75-125% PASS

Tin 119 2 ug 60-140% PASS

Vanadium 95 2 ug 75-125% PASS

Zinc 95 2ug 75-125% PASS

Batch 23103-8131, Replicate MS1, Sample BST05

Antimony 113 2ug 40-160% PASS 0.000
Arsenic 90 2 ug 65-135% PASS 0.000
Beryllium 85 2ug 70-130% PASS 0.012
Cadmium 93 2ug 60-140% PASS 0.000
Chromium 98 2ug 75-125% PASS 0.010
Cobalt 93 2ug 75-125% PASS 0.000
Copper 100 2 ug 75-125% PASS 0.020
Lead 93 2ug 75-125% PASS 0.000
Molybdenum 104 2ug 75-125% PASS 0.000
Nickel 89 2ug 75-125% PASS 0.000
Selenium 97 2ug 40-160% PASS 0.000
Silver 106 2ug 75-125% PASS 0.038
Tin 119 2 ug 60-140% PASS 0.000
Vanadium 101 2ug 75-125% PASS 0.010
Zinc 98 2ug 75-125% PASS 0.000
Batch 23103-8131, Replicate MS2, Sample BST05

Antimony 113 2 ug 40-160% PASS

Arsenic 90 2 ug 65-135% PASS

Beryllium 84 2 ug 70-130% PASS

Cadmium 93 2 ug 60-140% PASS

Chromium 97 2 ug 75-125% PASS

Cobalt 93 2ug 75-125% PASS

Copper 102 2 ug 75-125% PASS

Lead 93 2ug 75-125% PASS

Molybdenum 104 2 ug 75-125% PASS

Nickel 89 2ug 75-125% PASS

Selenium 97 2 ug 40-160% PASS

Silver 102 2ug 75-125% PASS

Tin 119 2ug 60-140% PASS

Vanadium 100 2 ug 75-125% PASS

Zinc 98 2ug 75-125% PASS

Batch 23103-8131, Replicate MS1, Sample BST10

Antimony 112 2 ug 40-160% PASS 0.000
Arsenic 89 2ug 65-135% PASS 0.011
Barium 111 2 ug 75-125% PASS 0.000
Beryllium 93 2ug 70-130% PASS 0.000
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Sediment chemistry data (definitive)--Matrix Spikes--CRG Marine Laboratories, Inc.

% RPD of MS1,

Constituent % Recovery True Value Acceptance Range Comments MS2 RPD > 25%
Cadmium 92 2 ug 60-140% PASS 0.011
Chromium 97 2ug 75-125% PASS 0.020
Cobalt 93 2ug 75-125% PASS 0.011
Copper 99 2 ug 75-125% PASS 0.030
Lead 106 2ug 75-125% PASS 0.029
Molybdenum 105 2 ug 75-125% PASS 0.010
Nickel 89 2ug 75-125% PASS 0.022
Selenium 96 2ug 40-160% PASS 0.000
Silver 103 2ug 75-125% PASS 0.070
Tin 119 2ug 60-140% PASS 0.000
Vanadium 100 2ug 75-125% PASS 0.020
Zinc 96 2ug 75-125% PASS 0.031
Batch 23103-8131, Replicate MS2, Sample BST10

Antimony 112 2 ug 40-160% PASS

Arsenic 90 2 ug 65-135% PASS

Barium 111 2 ug 75-125% PASS

Beryllium 93 2 ug 70-130% PASS

Cadmium 93 2 ug 60-140% PASS

Chromium 99 2 ug 75-125% PASS

Cobalt 94 2ug 75-125% PASS

Copper 102 2 ug 75-125% PASS

Lead 103 2ug 75-125% PASS

Molybdenum 104 2 ug 75-125% PASS

Nickel 91 2ug 75-125% PASS

Selenium 96 2 ug 40-160% PASS

Silver 96 2ug 75-125% PASS

Tin 119 2ug 60-140% PASS

Vanadium 102 2 ug 75-125% PASS

Zinc 99 2ug 75-125% PASS

Batch 23103-8002, Replicate MS1, Sample DAC06

(PCB030) 102 400 ng 50-130% PASS

(PCB112) 100 400 ng 50-130% PASS

(PCB198) 95 400 ng 47-125% PASS

(TCMX) 96 400 ng 43-125% PASS

2,4'-DDD 107 2500 ng 56-129% PASS 0.048
2,4'-DDE 107 2500 ng 60-129% PASS 0.068
2,4'-DDT 99 2500 ng 39-130% PASS 0.041
4,4'-DDD 106 2500 ng 46-138% PASS 0.000
4,4'-DDE 102 2500 ng 69-116% PASS 0.057
4,4'-DDT 104 2500 ng 34-136% PASS 0.039
Aldrin 109 2500 ng 45-128% PASS 0.076
BHC-alpha 98 2500 ng 60-123% PASS 0.030
BHC-beta 100 2500 ng 45-140% PASS 0.041
BHC-delta 97 2500 ng 29-113% PASS 0.020
BHC-gamma 102 2500 ng 59-110% PASS 0.030
Chlordane-alpha 92 2500 ng 64-117% PASS 0.000
Chlordane-gamma 104 2500 ng 46-125% PASS 0.133
Dieldrin 99 2500 ng 46-125% PASS 0.068
Endosulfan Sulfate 84 2500 ng 25-104% PASS 0.058
Endosulfan-I 98 2500 ng 54-141% PASS 0.030
Endosulfan-1I 50 2500 ng MDL-135% PASS 0.041
Endrin 103 1000 ng 32-141% PASS 0.038
Endrin Aldehyde 0  2500ng MDL-49% PASS 0.000
Heptachlor 101 2500 ng 43-122% PASS 0.072
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Sediment chemistry data (definitive)--Matrix Spikes--CRG Marine Laboratories, Inc.

% RPD of MS1,

Constituent % Recovery True Value Acceptance Range Comments MS2 RPD > 25%
Heptachlor Epoxide 95 2500 ng 56-122% PASS 0.043
Methoxychlor 100 1000 ng MDL-157% PASS 0.077
Mirex 121 5000 ng 56-123% PASS 0.008
trans-Nonachlor 82 2500 ng 47-143% PASS 0.036
Batch 23103-8002, Replicate MS2, Sample DAC06

(PCB030) 78 400 ng 50-130% PASS

(PCB112) 100 400 ng 50-130% PASS

(PCB198) 106 400 ng 47-125% PASS

(TCMX) 89 400 ng 43-125% PASS

2,4'-DDD 102 2500 ng 56-129% PASS

2,4'-DDE 100 2500 ng 60-129% PASS

2,4'-DDT 95 2500 ng 39-130% PASS

4,4'-DDD 106 2500 ng 46-138% PASS

4,4'-DDE 108 2500 ng 69-116% PASS

4,4-DDT 100 2500 ng 34-136% PASS

Aldrin 101 2500 ng 45-128% PASS

BHC-alpha 101 2500 ng 60-123% PASS

BHC-beta 96 2500 ng 45-140% PASS

BHC-delta 99 2500 ng 29-113% PASS

BHC-gamma 99 2500 ng 59-110% PASS
Chlordane-alpha 92 2500 ng 64-117% PASS
Chlordane-gamma 91 2500 ng 46-125% PASS

Dieldrin 106 2500 ng 46-125% PASS

Endosulfan Sulfate 89 2500 ng 25-104% PASS

Endosulfan-| 101 2500 ng 54-141% PASS
Endosulfan-I| 48 2500 ng MDL-135% PASS

Endrin 107 1000 ng 32-141% PASS

Endrin Aldehyde 0  2500ng MDL-49% PASS

Heptachlor 94 2500 ng 43-122% PASS

Heptachlor Epoxide 91 2500 ng 56-122% PASS
Methoxychlor 108 1000 ng MDL-157% PASS

Mirex 120 5000 ng 56-123% PASS
trans-Nonachlor 85 2500 ng 47-143% PASS

Batch 23103-8004, Replicate MS1, Sample 2229

(PCB030) 89 400 ng 50-130% PASS

(PCB112) 75 400 ng 50-130% PASS

(PCB198) 85 400 ng 47-125% PASS

(TCMX) 90 400 ng 43-125% PASS

2,4-DDD 85 2500 ng 56-129% PASS 0.035
2,4'-DDE 88 2500 ng 60-129% PASS 0.095
2,4'-DDT 72 2500 ng 39-130% PASS 0.166
4,4'-DDD 87 2500 ng 46-138% PASS 0.035
4,4'-DDE 91 2500 ng 69-116% PASS 0.129
4,4'-DDT 78 2500 ng 34-136% PASS 0.038
Aldrin 89 2500 ng 45-128% PASS 0.082
BHC-alpha 82 2500 ng 60-123% PASS 0.050
BHC-beta 60 2500 ng 45-140% PASS 0.017
BHC-delta 77 2500 ng 29-113% PASS 0.000
BHC-gamma 85 2500 ng 59-110% PASS 0.024
Chlordane-alpha 67 2500 ng 64-117% PASS 0.000
Chlordane-gamma 72 2500 ng 46-125% PASS 0.043
Dieldrin 91 2500 ng 46-125% PASS 0.129
Endosulfan Sulfate 62 2500 ng 25-104% PASS 0.163
Endosulfan-| 88 2500 ng 54-141% PASS 0.286 X
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Sediment chemistry data (definitive)--Matrix Spikes--CRG Marine Laboratories, Inc.

% RPD of MS1,

Constituent % Recovery True Value Acceptance Range Comments MS2 RPD > 25%
Endosulfan-I| 71 2500 ng MDL-135% PASS 0.073
Endrin 86 1000 ng 32-141% PASS 0.089
Endrin Aldehyde 0  2500ng MDL-49% PASS 0.000
Heptachlor 89 2500 ng 43-122% PASS 0.058
Heptachlor Epoxide 68 2500 ng 56-122% PASS 0.176
Methoxychlor 80 1000 ng MDL-157% PASS 0.025
Mirex 93 5000 ng 56-123% PASS 0.042
trans-Nonachlor 50 2500 ng 47-143% PASS 0.062
Batch 23103-8004, Replicate MS2, Sample 2229

(PCB030) 77 400 ng 50-130% PASS

(PCB112) 86 400 ng 50-130% PASS

(PCB198) 83 400 ng 47-125% PASS

(TCMX) 82 400 ng 43-125% PASS

2,4'-DDD 88 2500 ng 56-129% PASS

2,4'-DDE 80 2500 ng 60-129% PASS

2,4'-DDT 85 2500 ng 39-130% PASS

4,4'-DDD 84 2500 ng 46-138% PASS

4,4'-DDE 80 2500 ng 69-116% PASS

4,4'-DDT 81 2500 ng 34-136% PASS

Aldrin 82 2500 ng 45-128% PASS

BHC-alpha 78 2500 ng 60-123% PASS

BHC-beta 59 2500 ng 45-140% PASS

BHC-delta 77 2500 ng 29-113% PASS

BHC-gamma 83 2500 ng 59-110% PASS
Chlordane-alpha 67 2500 ng 64-117% PASS
Chlordane-gamma 69 2500 ng 46-125% PASS

Dieldrin 80 2500 ng 46-125% PASS

Endosulfan Sulfate 73 2500 ng 25-104% PASS

Endosulfan-I 66 2500 ng 54-141% PASS
Endosulfan-1I 66 2500 ng MDL-135% PASS

Endrin 94 1000 ng 32-141% PASS

Endrin Aldehyde 0 2500 ng MDL-49% PASS

Heptachlor 84 2500 ng 43-122% PASS

Heptachlor Epoxide 57 2500 ng 56-122% PASS
Methoxychlor 82 1000 ng MDL-157% PASS

Mirex 97 5000 ng 56-123% PASS
trans-Nonachlor 47 2500 ng 47-143% PASS

Batch 23103-8006, Replicate MS1, Sample BST12

(PCB030) 75 400 ng 50-130% PASS

(PCB112) 76 400 ng 50-130% PASS

(PCB198) 58 400 ng 47-125% PASS

(TCMX) 75 400 ng 43-125% PASS

2,4'-DDD 77 2500 ng 56-129% PASS 0.110
2,4'-DDE 82 2500 ng 60-129% PASS 0.130
2,4'-DDT 72 2500 ng 39-130% PASS 0.057
4,4'-DDD 75 2500 ng 46-138% PASS 0.098
4,4'-DDE 71 2500 ng 69-116% PASS 0.132
4,4'-DDT 63 2500 ng 34-136% PASS 0.250
Aldrin 74 2500 ng 45-128% PASS 0.065
BHC-alpha 93 2500 ng 60-123% PASS 0.114
BHC-beta 92 2500 ng 45-140% PASS 0.056
BHC-delta 93 2500 ng 29-113% PASS 0.055
BHC-gamma 97 2500 ng 59-110% PASS 0.168
Chlordane-alpha 64 2500 ng 64-117% PASS 0.000
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Sediment chemistry data (definitive)--Matrix Spikes--CRG Marine Laboratories, Inc.

% RPD of MS1,

Constituent % Recovery True Value Acceptance Range Comments MS2 RPD > 25%
Chlordane-gamma 67 2500 ng 46-125% PASS 0.078
Dieldrin 84 2500 ng 46-125% PASS 0.049
Endosulfan Sulfate 82 2500 ng 25-104% PASS 0.231
Endosulfan-I 60 2500 ng 54-141% PASS 0.195
Endosulfan-I| 4 2500 ng MDL-135% PASS 0.376 X
Endrin 82 1000 ng 32-141% PASS 0.000
Endrin Aldehyde 0  2500ng MDL-49% PASS 0.000
Heptachlor 72 2500 ng 43-122% PASS 0.244
Heptachlor Epoxide 62 2500 ng 56-122% PASS 0.102
Methoxychlor 79 1000 ng MDL-157% PASS 0.049
Mirex 93 5000 ng 56-123% PASS 0.022
trans-Nonachlor 51 2500 ng 47-143% PASS 0.082
Batch 23103-8006, Replicate MS2, Sample BST12

(PCB030) 63 400 ng 50-130% PASS

(PCB112) 75 400 ng 50-130% PASS

(PCB198) 57 400 ng 47-125% PASS

(TCMX) 86 400 ng 43-125% PASS

2,4'-DDD 86 2500 ng 56-129% PASS

2,4'-DDE 72 2500 ng 60-129% PASS

2,4'-DDT 68 2500 ng 39-130% PASS

4,4'-DDD 68 2500 ng 46-138% PASS

4,4'-DDE 81 2500 ng 69-116% PASS

4,4'-DDT 81 2500 ng 34-136% PASS

Aldrin 79 2500 ng 45-128% PASS

BHC-alpha 83 2500 ng 60-123% PASS

BHC-beta 87 2500 ng 45-140% PASS

BHC-delta 88 2500 ng 29-113% PASS

BHC-gamma 82 2500 ng 59-110% PASS
Chlordane-alpha 64 2500 ng 64-117% PASS
Chlordane-gamma 62 2500 ng 46-125% PASS

Dieldrin 80 2500 ng 46-125% PASS

Endosulfan Sulfate 65 2500 ng 25-104% PASS

Endosulfan-| 73 2500 ng 54-141% PASS
Endosulfan-I| 60 2500 ng MDL-135% PASS

Endrin 82 1000 ng 32-141% PASS

Endrin Aldehyde 0 2500 ng MDL-49% PASS

Heptachlor 92 2500 ng 43-122% PASS

Heptachlor Epoxide 56 2500 ng 56-122% PASS
Methoxychlor 83 1000 ng MDL-157% PASS

Mirex 91 5000 ng 56-123% PASS
trans-Nonachlor 47 2500 ng 47-143% PASS

Batch 23103-8002, Replicate MS1, Sample DAC06

PCB018 103 400 ng 65-135% PASS 0.124
PCB028 112 400 ng 65-135% PASS 0.084
PCBO031 114 400 ng 65-135% PASS 0.063
PCB033 98 400 ng 65-135% PASS 0.010
PCB037 113 400 ng 65-135% PASS 0.102
PCB044 100 400 ng 65-135% PASS 0.041
PCB049 113 400 ng 65-135% PASS 0.093
PCB052 110 400 ng 65-135% PASS 0.018
PCB066 113 400 ng 65-135% PASS 0.068
PCB070 115 400 ng 65-135% PASS 0.043
PCB074 120 400 ng 65-135% PASS 0.069
PCB077 125 400 ng 65-135% PASS 0.000

Sediment Quality Assessment Study at the B Street/Broadway Piers, Downtown Anchorage, and Switzer Creek E-6
Phase | Final Report



Sediment chemistry data (definitive)--Matrix Spikes--CRG Marine Laboratories, Inc.

% RPD of MS1,

Constituent % Recovery True Value Acceptance Range Comments MS2 RPD > 25%
PCB081 123 400 ng 65-135% PASS 0.033
PCB087 115 400 ng 65-135% PASS 0.067
PCB095 118 400 ng 65-135% PASS 0.008
PCB097 111 400 ng 65-135% PASS 0.119
PCB099 123 400 ng 65-135% PASS 0.139
PCB101 106 400 ng 65-135% PASS 0.000
PCB105 119 400 ng 65-135% PASS 0.017
PCB110 113 400 ng 65-135% PASS 0.043
PCB114 114 400 ng 65-135% PASS 0.009
PCB118 112 400 ng 65-135% PASS 0.055
PCB119 104 400 ng 65-135% PASS 0.019
PCB123 122 400 ng 65-135% PASS 0.032
PCB126 106 400 ng 65-135% PASS 0.180
PCB128+167 96 800 ng 65-135% PASS 0.171
PCB141 94 400 ng 65-135% PASS 0.000
PCB149 117 400 ng 65-135% PASS 0.050
PCB151 91 400 ng 65-135% PASS 0.133
PCB153 131 400 ng 65-135% PASS 0.031
PCB156 110 400 ng 65-135% PASS 0.143
PCB157 120 400 ng 65-135% PASS 0.072
PCB158 91 400 ng 65-135% PASS 0.291 X
PCB168+132 105 800 ng 65-135% PASS 0.121
PCB169 128 400 ng 65-135% PASS 0.040
PCB170 99 400 ng 65-135% PASS 0.132
PCB177 131 400 ng 65-135% PASS 0.023
PCB180 99 400 ng 65-135% PASS 0.095
PCB183 79 400 ng 65-135% PASS 0.235
PCB187 98 400 ng 65-135% PASS 0.258 X
PCB189 66 400 ng 65-135% PASS 0.491 X
PCB194 98 400 ng 65-135% PASS

Batch 23103-8002, Replicate MS2, Sample DAC06

PCB018 91 400 ng 65-135% PASS

PCB028 103 400 ng 65-135% PASS

PCB031 107 400 ng 65-135% PASS

PCB033 97 400 ng 65-135% PASS

PCB037 102 400 ng 65-135% PASS

PCB044 96 400 ng 65-135% PASS

PCB049 124 400 ng 65-135% PASS

PCB052 112 400 ng 65-135% PASS

PCB066 121 400 ng 65-135% PASS

PCB070 120 400 ng 65-135% PASS

PCB074 112 400 ng 65-135% PASS

PCB077 125 400 ng 65-135% PASS

PCB081 119 400 ng 65-135% PASS

PCB087 123 400 ng 65-135% PASS

PCB095 119 400 ng 65-135% PASS

PCB097 125 400 ng 65-135% PASS

PCB099 107 400 ng 65-135% PASS

PCB101 106 400 ng 65-135% PASS

PCB105 121 400 ng 65-135% PASS

PCB110 118 400 ng 65-135% PASS

PCB114 115 400 ng 65-135% PASS

PCB118 106 400 ng 65-135% PASS

PCB119 106 400 ng 65-135% PASS
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Sediment chemistry data (definitive)--Matrix Spikes--CRG Marine Laboratories, Inc.

% RPD of MS1,

Constituent % Recovery True Value Acceptance Range Comments MS2 RPD > 25%
PCB123 126 400 ng 65-135% PASS

PCB126 127 400 ng 65-135% PASS

PCB128+167 114 800 ng 65-135% PASS

PCB138 124 400 ng 65-135% PASS

PCB141 94 400 ng 65-135% PASS

PCB149 123 400 ng 65-135% PASS

PCB151 104 400 ng 65-135% PASS

PCB153 127 400 ng 65-135% PASS

PCB156 127 400 ng 65-135% PASS

PCB157 129 400 ng 65-135% PASS

PCB158 122 400 ng 65-135% PASS

PCB168+132 93 800 ng 65-135% PASS

PCB169 123 400 ng 65-135% PASS

PCB170 113 400 ng 65-135% PASS

PCB177 128 400 ng 65-135% PASS

PCB180 90 400 ng 65-135% PASS

PCB183 100 400 ng 65-135% PASS

PCB187 127 400 ng 65-135% PASS

PCB189 109 400 ng 65-135% PASS

PCB201 95 400 ng 65-135% PASS

Batch 23103-8004, Replicate MS1, Sample 2229

PCB018 83 400 ng 65-135% PASS 0.012

PCB028 109 400 ng 65-135% PASS 0.295 X
PCBO031 107 400 ng 65-135% PASS 0.241

PCB033 92 400 ng 65-135% PASS 0.044

PCB037 95 400 ng 65-135% PASS 0.099

PCB044 73 400 ng 65-135% PASS

PCB049 79 400 ng 65-135% PASS 0.079

PCB052 80 400 ng 65-135% PASS 0.038

PCB066 81 400 ng 65-135% PASS 0.149

PCB070 91 400 ng 65-135% PASS 0.056

PCB074 89 400 ng 65-135% PASS 0.253 X
PCB077 111 400 ng 65-135% PASS 0.027

PCB081 103 400 ng 65-135% PASS 0.050

PCB087 80 400 ng 65-135% PASS 0.107

PCB095 70 400 ng 65-135% PASS 0.029

PCB097 98 400 ng 65-135% PASS 0.074

PCB099 84 400 ng 65-135% PASS 0.047

PCB101 79 400 ng 65-135% PASS 0.152

PCB105 81 400 ng 65-135% PASS

PCB110 94 400 ng 65-135% PASS 0.077

PCB114 73 400 ng 65-135% PASS 0.272 X
PCB118 89 400 ng 65-135% PASS 0.116

PCB119 88 400 ng 65-135% PASS 0.160

PCB123 85 400 ng 65-135% PASS 0.073

PCB126 89 400 ng 65-135% PASS 0.282 X
PCB128+167 68 800 ng 65-135% PASS 0.187

PCB138 66 400 ng 65-135% PASS 0.114

PCB153 67 400 ng 65-135% PASS

PCB156 69 400 ng 65-135% PASS 0.296 X
PCB157 74 400 ng 65-135% PASS 0.070

PCB158 98 400 ng 65-135% PASS 0.240

PCB168+132 73 800 ng 65-135% PASS 0.056

PCB180 68 400 ng 65-135% PASS
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Sediment chemistry data (definitive)--Matrix Spikes--CRG Marine Laboratories, Inc.

% RPD of MS1,

Constituent % Recovery True Value Acceptance Range Comments MS2 RPD > 25%
Batch 23103-8004, Replicate MS2, Sample 2229

PCB018 82 400 ng 65-135% PASS

PCB028 81 400 ng 65-135% PASS

PCB031 84 400 ng 65-135% PASS

PCB033 88 400 ng 65-135% PASS

PCB037 86 400 ng 65-135% PASS

PCB049 73 400 ng 65-135% PASS

PCB052 77 400 ng 65-135% PASS

PCB066 94 400 ng 65-135% PASS

PCB070 86 400 ng 65-135% PASS

PCB074 69 400 ng 65-135% PASS

PCB077 108 400 ng 65-135% PASS

PCB081 98 400 ng 65-135% PASS

PCB087 89 400 ng 65-135% PASS

PCB095 68 400 ng 65-135% PASS

PCB097 91 400 ng 65-135% PASS

PCB099 88 400 ng 65-135% PASS

PCB101 92 400 ng 65-135% PASS

PCB110 87 400 ng 65-135% PASS

PCB114 96 400 ng 65-135% PASS

PCB118 100 400 ng 65-135% PASS

PCB119 75 400 ng 65-135% PASS

PCB123 79 400 ng 65-135% PASS

PCB126 67 400 ng 65-135% PASS
PCB128+167 82 800 ng 65-135% PASS

PCB138 74 400 ng 65-135% PASS

PCB156 93 400 ng 65-135% PASS

PCB157 69 400 ng 65-135% PASS

PCB158 77 400 ng 65-135% PASS
PCB168+132 69 800 ng 65-135% PASS

Batch 23103-8006, Replicate MS1, Sample BST12

PCB018 70 400 ng 65-135% PASS 0.133
PCB028 114 400 ng 65-135% PASS 0.151
PCB031 99 400 ng 65-135% PASS 0.095
PCB033 88 400 ng 65-135% PASS 0.023
PCB037 91 400 ng 65-135% PASS 0.022
PCB044 74 400 ng 65-135% PASS

PCB052 68 400 ng 65-135% PASS 0.043
PCB066 92 400 ng 65-135% PASS

PCB070 92 400 ng 65-135% PASS 0.258 X
PCB074 91 400 ng 65-135% PASS 0.154
PCB077 86 400 ng 65-135% PASS 0.120
PCB081 71 400 ng 65-135% PASS 0.028
PCB099 77 400 ng 65-135% PASS 0.169
PCB105 65 400 ng 65-135% PASS 0.000
PCB110 73 400 ng 65-135% PASS 0.028
PCB119 76 400 ng 65-135% PASS

PCB126 67 400 ng 65-135% PASS

Batch 23103-8006, Replicate MS2, Sample BST12

PCB018 80 400 ng 65-135% PASS

PCB028 98 400 ng 65-135% PASS

PCB031 90 400 ng 65-135% PASS

PCB033 86 400 ng 65-135% PASS

PCB037 89 400 ng 65-135% PASS
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Sediment chemistry data (definitive)--Matrix Spikes--CRG Marine Laboratories, Inc.

% RPD of MS1,

Constituent % Recovery True Value Acceptance Range Comments MS2 RPD > 25%
PCB049 70 400 ng 65-135% PASS

PCB052 71 400 ng 65-135% PASS

PCB070 71 400 ng 65-135% PASS

PCB074 78 400 ng 65-135% PASS

PCB077 97 400 ng 65-135% PASS

PCB081 73 400 ng 65-135% PASS

PCB099 65 400 ng 65-135% PASS

PCB101 66 400 ng 65-135% PASS

PCB105 65 400 ng 65-135% PASS

PCB110 71 400 ng 65-135% PASS

PCB118 71 400 ng 65-135% PASS

Batch 23103-8002, Replicate MS1, Sample DAC06

(d10-Acenaphthene) 101 4000 ng 47-119% PASS
(d10-Phenanthrene) 100 4000 ng 45-125% PASS
(d12-Chrysene) 105 4000 ng 44-128% PASS
(d12-Perylene) 102 4000 ng 46-135% PASS
(d8-Naphthalene) 55 4000 ng 20-97% PASS
1-Methylnaphthalene 75 655 ng 50-120% PASS 0.098
1-Methylphenanthrene 105 650 ng 70-130% PASS 0.211
2,3,5-Trimethylnaphthalene 105 584 ng 70-130% PASS 0.121
2,6-Dimethylnaphthalene 77 656 ng 70-130% PASS 0.038
2-Methylnaphthalene 76 642 ng 50-120% PASS 0.082
Acenaphthene 81 10715ng 70-130% PASS 0.038
Acenaphthylene 75 632 ng 70-130% PASS 0.101
Anthracene 100  497.5ng 70-130% PASS 0.062
Benz[a]anthracene 129 571 ng 70-130% PASS 0.150
Benzo[a]pyrene 127  597.2ng 70-130% PASS 0.153
Benzo[b]fluoranthene 91  656.8 ng 70-130% PASS 0.207
Benzo[e]pyrene 111 656.9 ng 70-130% PASS 0.000
Benzo[g,h,i]perylene 124 587 ng 70-130% PASS 0.067
Benzo[k]fluoranthene 94 654.2 ng 70-130% PASS 0.201
Biphenyl 65 658.4 ng 50-120% PASS 0.000
Chrysene 89 662 ng 70-130% PASS 0.165
Dibenz[a,h]anthracene 105 493 ng 70-130% PASS 0.150
Fluoranthene 107 659.8 ng 70-130% PASS 0.194
Fluorene 92 653.8ng 70-130% PASS 0.053
Indeno[1,2,3-c,d]pyrene 103 583 ng 70-130% PASS 0.010
Naphthalene 59 660 ng 50-120% PASS 0.081
Perylene 83 496.9 ng 70-130% PASS 0.234
Phenanthrene 85 657.2ng 70-130% PASS 0.112
Pyrene 116 10696.9 ng 70-130% PASS 0.017
Batch 23103-8002, Replicate MS2, Sample DAC06

(d10-Acenaphthene) 102 4000 ng 47-119% PASS
(d10-Phenanthrene) 99 4000 ng 45-125% PASS
(d12-Chrysene) 102 4000 ng 44-128% PASS
(d12-Perylene) 103 4000 ng 46-135% PASS
(d8-Naphthalene) 68 4000 ng 20-97% PASS
1-Methylnaphthalene 68 655 ng 50-120% PASS
1-Methylphenanthrene 85 650 ng 70-130% PASS
2,3,5-Trimethylnaphthalene 93 584 ng 70-130% PASS
2,6-Dimethylnaphthalene 80 656 ng 70-130% PASS
2-Methylnaphthalene 70 642 ng 50-120% PASS
Acenaphthene 78 10715 ng 70-130% PASS
Acenaphthylene 83 632 ng 70-130% PASS

Sediment Quality Assessment Study at the B Street/Broadway Piers, Downtown Anchorage, and Switzer Creek E-10
Phase | Final Report



Sediment chemistry data (definitive)--Matrix Spikes--CRG Marine Laboratories, Inc.

% RPD of MS1,

Constituent % Recovery True Value Acceptance Range Comments MS2 RPD > 25%
Anthracene 94 497.5ng 70-130% PASS

Benz[a]anthracene 111 571 ng 70-130% PASS

Benzo[a]pyrene 109 597.2ng 70-130% PASS

Benzo[b]fluoranthene 112 656.8 ng 70-130% PASS

Benzo[e]pyrene 111 656.9 ng 70-130% PASS

Benzo[g,h,i]perylene 116 587 ng 70-130% PASS

Benzo[k]fluoranthene 115 654.2 ng 70-130% PASS

Biphenyl 65 658.4 ng 50-120% PASS

Chrysene 105 662 ng 70-130% PASS

Dibenz[a,h]anthracene 122 493 ng 70-130% PASS

Fluoranthene 130  659.8 ng 70-130% PASS

Fluorene 97 653.8 ng 70-130% PASS

Indeno[1,2,3-c,d]pyrene 104 583 ng 70-130% PASS

Naphthalene 64 660 ng 50-120% PASS

Perylene 105  496.9 ng 70-130% PASS

Phenanthrene 76 657.2ng 70-130% PASS

Pyrene 118 10696.9 ng 70-130% PASS

Batch 23103-8004, Replicate MS1, Sample 2229

(d10-Acenaphthene) 70 4000 ng 47-119% PASS

(d10-Phenanthrene) 87 4000 ng 45-125% PASS

(d12-Chrysene) 101 4000 ng 44-128% PASS

(d12-Perylene) 105 4000 ng 46-135% PASS

(d8-Naphthalene) 57 4000 ng 20-97% PASS

1-Methylnaphthalene 78 655 ng 50-120% PASS 0.013
1-Methylphenanthrene 110 650 ng 70-130% PASS 0.126
2,3,5-Trimethylnaphthalene 87 584 ng 70-130% PASS 0.012
2,6-Dimethylnaphthalene 76 656 ng 70-130% PASS 0.068
2-Methylnaphthalene 69 642 ng 50-120% PASS 0.156
Acenaphthene 77 10715 ng 70-130% PASS 0.013
Acenaphthylene 99 632 ng 70-130% PASS 0.164

Anthracene 125 497.5ng 70-130% PASS 0.252 X
Benz[a]anthracene 128 571 ng 70-130% PASS 0.197
Benzo[a]pyrene 124 597.2ng 70-130% PASS 0.157
Benzo[b]fluoranthene 128 656.8 ng 70-130% PASS 0.081
Benzo[e]pyrene 119  656.9 ng 70-130% PASS 0.256 X
Benzo[g,h,i]perylene 109 587 ng 70-130% PASS 0.271 X
Benzo[k]fluoranthene 125 654.2 ng 70-130% PASS 0.092

Biphenyl 59 658.4 ng 50-120% PASS 0.033

Chrysene 123 662 ng 70-130% PASS 0.040
Dibenz[a,h]anthracene 118 493 ng 70-130% PASS 0.073

Fluoranthene 127 659.8 ng 70-130% PASS 0.566 X
Fluorene 88 653.8ng 70-130% PASS 0.047
Indeno[1,2,3-c,d]pyrene 114 583 ng 70-130% PASS 0.084

Naphthalene 62 660 ng 50-120% PASS 0.216

Perylene 121 496.9ng 70-130% PASS 0.008

Phenanthrene 127 657.2ng 70-130% PASS 0.209

Pyrene 115 10696.9 ng 70-130% PASS 0.486 X
Batch 23103-8004, Replicate MS2, Sample 2229

(d10-Acenaphthene) 78 4000 ng 47-119% PASS

(d10-Phenanthrene) 101 4000 ng 45-125% PASS

(d12-Chrysene) 107 4000 ng 44-128% PASS

(d12-Perylene) 107 4000 ng 46-135% PASS

(d8-Naphthalene) 57 4000 ng 20-97% PASS

1-Methylnaphthalene 77 655 ng 50-120% PASS
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Sediment chemistry data (definitive)--Matrix Spikes--CRG Marine Laboratories, Inc.

% RPD of MS1,

Constituent % Recovery True Value Acceptance Range Comments MS2 RPD > 25%
1-Methylphenanthrene 97 650 ng 70-130% PASS

2,3,5-Trimethylnaphthalene 86 584 ng 70-130% PASS

2,6-Dimethylnaphthalene 71 656 ng 70-130% PASS

2-Methylnaphthalene 59 642 ng 50-120% PASS

Acenaphthene 78 10715 ng 70-130% PASS

Acenaphthylene 84 632 ng 70-130% PASS

Anthracene 97 497.5ng 70-130% PASS

Benz[a]anthracene 105 571 ng 70-130% PASS

Benzo[a]pyrene 106 597.2ng 70-130% PASS

Benzo[b]fluoranthene 118 656.8 ng 70-130% PASS

Benzo[e]pyrene 92 656.9 ng 70-130% PASS

Benzo[g,h,i]perylene 83 587 ng 70-130% PASS

Benzolk]fluoranthene 114 654.2ng 70-130% PASS

Biphenyl 61 658.4 ng 50-120% PASS

Chrysene 128 662 ng 70-130% PASS

Dibenz[a,h]anthracene 127 493 ng 70-130% PASS

Fluoranthene 71 659.8 ng 70-130% PASS

Fluorene 84 653.8ng 70-130% PASS

Indeno[1,2,3-c,d]pyrene 124 583 ng 70-130% PASS

Naphthalene 77 660 ng 50-120% PASS

Perylene 120  496.9ng 70-130% PASS

Phenanthrene 103  657.2ng 70-130% PASS

Pyrene 70 10696.9 ng 70-130% PASS

Batch 23103-8006, Replicate MS1, Sample BST12

(d10-Acenaphthene) 67 4000 ng 47-119% PASS

(d10-Phenanthrene) 91 4000 ng 45-125% PASS

(d12-Chrysene) 94 4000 ng 44-128% PASS

(d12-Perylene) 108 4000 ng 46-135% PASS

(d8-Naphthalene) 52 4000 ng 20-97% PASS

1-Methylnaphthalene 50 655 ng 50-120% PASS 0.214
1-Methylphenanthrene 88 650 ng 70-130% PASS 0.097
2,3,5-Trimethylnaphthalene 77 584 ng 70-130% PASS 0.099
2,6-Dimethylnaphthalene 70 656 ng 70-130% PASS 0.158
2-Methylnaphthalene 50 642 ng 50-120% PASS 0.148
Acenaphthene 70 10715ng 70-130% PASS 0.121
Acenaphthylene 73 632 ng 70-130% PASS 0.116

Anthracene 117 497.5ng 70-130% PASS 0.035
Benzo[a]pyrene 122 597.2ng 70-130% PASS 0.059
Benzo[b]fluoranthene 121 656.8 ng 70-130% PASS 0.025
Benzo[e]pyrene 114 656.9 ng 70-130% PASS 0.280 X
Benzo[g,h,i]perylene 120 587 ng 70-130% PASS 0.025
Benzolk]fluoranthene 118  654.2 ng 70-130% PASS 0.408 X
Biphenyl 76 658.4 ng 50-120% PASS 0.156

Chrysene 118 662 ng 70-130% PASS 0.421 X
Dibenz[a,h]anthracene 128 493 ng 70-130% PASS 0.179

Fluoranthene 116 659.8 ng 70-130% PASS 0.379 X
Fluorene 76 653.8 ng 70-130% PASS 0.263 X
Indeno[1,2,3-c,d]pyrene 78 583 ng 70-130% PASS 0.383 X
Naphthalene 50 660 ng 50-120% PASS 0.058

Perylene 119 496.9 ng 70-130% PASS 0.034

Phenanthrene 75 657.2ng 70-130% PASS 0.522 X
Pyrene 110 10696.9 ng 70-130% PASS 0.151

Batch 23103-8006, Replicate MS2, Sample BST12

(d10-Acenaphthene) 71 4000 ng 47-119% PASS
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Sediment chemistry data (definitive)--Matrix Spikes--CRG Marine Laboratories, Inc.

Constituent

% Recovery True Value Acceptance Range Comments

% RPD of MS1,

MS2

RPD > 25%

(d10-Phenanthrene) 94 4000 ng 45-125% PASS

(d12-Chrysene) 98 4000 ng 44-128% PASS

(d12-Perylene) 110 4000 ng 46-135% PASS

(d8-Naphthalene) 49 4000 ng 20-97% PASS

1-Methylnaphthalene 62 655 ng 50-120% PASS
1-Methylphenanthrene 97 650 ng 70-130% PASS
2,3,5-Trimethylnaphthalene 85 584 ng 70-130% PASS
2,6-Dimethylnaphthalene 82 656 ng 70-130% PASS

2-Methylnaphthalene 58 642 ng 50-120% PASS

Acenaphthene 79 10715ng 70-130% PASS

Acenaphthylene 82 632 ng 70-130% PASS

Anthracene 113 497.5ng 70-130% PASS

Benzo[a]pyrene 115 597.2ng 70-130% PASS

Benzo[b]fluoranthene 118 656.8 ng 70-130% PASS

Benzo[e]pyrene 86 656.9 ng 70-130% PASS

Benzo[g,h,i]perylene 117 587 ng 70-130% PASS

Benzo[k]fluoranthene 78 654.2 ng 70-130% PASS

Biphenyl 65 658.4 ng 50-120% PASS

Chrysene 77 662 ng 70-130% PASS
Dibenz[a,h]anthracene 107 493 ng 70-130% PASS

Fluoranthene 79 659.8 ng 70-130% PASS

Fluorene 99 653.8ng 70-130% PASS
Indeno[1,2,3-c,d]pyrene 115 583 ng 70-130% PASS

Naphthalene 53 660 ng 50-120% PASS

Perylene 115  496.9 ng 70-130% PASS

Phenanthrene 128 657.2ng 70-130% PASS

Pyrene 128 10696.9 ng 70-130% PASS

Tissue chemistry data (definitive)--Matrix Spikes--CRG Marine Laboratories, Inc.

Constituent % Recovery True Value Acceptance Range Comments % RPD of MS1 and MS2
Batch 23103-9003, Replicate MS1, Sample 2229

Antimony 982 ug 40-160% PASS 0.010
Arsenic 782 ug 65-135% PASS 0.013
Barium 1172 ug 75-125% PASS 0.009
Cadmium 832 ug 60-140% PASS 0.000
Chromium 872 ug 75-125% PASS 0.011
Cobalt 872 ug 75-125% PASS 0.000
Copper 892 ug 75-125% PASS 0.000
Lead 862 g 75-125% PASS 0.024
Mercury 800.05 ug 75-125% PASS 0.095
Molybdenum 1252 ug 75-125% PASS 0.000
Nickel 862 g 75-125% PASS 0.012
Selenium 662 ug 40-160% PASS 0.015
Silver 992 ug 75-125% PASS 0.158
Tin 1152 ug 60-140% PASS 0.026
Vanadium 972 ug 75-125% PASS 0.000
Batch 23103-9003, Replicate MS2, Sample 2229

Antimony 992 ug 40-160% PASS

Arsenic 792 ug 65-135% PASS

Barium 1162 pg 75-125% PASS

Cadmium 832 ug 60-140% PASS

Chromium 882 ug 75-125% PASS

Cobalt 872 ug 75-125% PASS

Copper 892 ug 75-125% PASS

Lead 842 ug 75-125% PASS

Mercury 880.05 ug 75-125% PASS

Molybdenum 1252 ug 75-125% PASS
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Tissue chemistry data (definitive)--Matrix Spikes--CRG Marine Laboratories, Inc.

Constituent % Recovery True Value Acceptance Range Comments % RPD of MS1 and MS2
Nickel 872 ug 75-125% PASS

Selenium 652 ug 40-160% PASS

Silver 1162 ug 75-125% PASS

Tin 1122 ug 60-140% PASS

Vanadium 972 ug 75-125% PASS

Batch 23103-9003, Replicate MS1, Sample BST06

Antimony 992 ug 40-160% PASS 0.000
Arsenic 812 g 65-135% PASS 0.000
Barium 1142 ug 75-125% PASS 0.009
Cadmium 842 ug 60-140% PASS 0.012
Chromium 872 ug 75-125% PASS 0.000
Cobalt 892 ug 75-125% PASS 0.000
Copper 922 ug 75-125% PASS 0.011
Lead 1112 ug 75-125% PASS 0.018
Manganese 822 ug 75-125% PASS 0.012
Mercury 880.05 ug 75-125% PASS 0.034
Nickel 882 ug 75-125% PASS 0.022
Selenium 672 g 40-160% PASS 0.000
Silver 782 ug 75-125% PASS 0.086
Tin 1132 g 60-140% PASS 0.000
Titanium 1042 ug 75-125% PASS 0.019
Vanadium 962 ug 75-125% PASS 0.021
Batch 23103-9003, Replicate MS2, Sample BST06

Antimony 992 ug 40-160% PASS

Arsenic 812 g 65-135% PASS

Barium 1132 pg 75-125% PASS

Cadmium 832 ug 60-140% PASS

Chromium 872 ug 75-125% PASS

Cobalt 892 ug 75-125% PASS

Copper 932 ug 75-125% PASS

Lead 1132 ug 75-125% PASS

Manganese 832 ug 75-125% PASS

Mercury 910.05 ug 75-125% PASS

Nickel 902 ug 75-125% PASS

Selenium 672 ug 40-160% PASS

Silver 852 ug 75-125% PASS

Tin 1132 ug 60-140% PASS

Titanium 1062 pg 75-125% PASS

Vanadium 982 ug 75-125% PASS

Batch 23103-9003, Replicate MS1, Sample TO-3

Aluminum 842 ug 75-125% PASS 0.012
Antimony 982 ug 40-160% PASS 0.021
Arsenic 832 ug 65-135% PASS 0.000
Barium 1092 ug 75-125% PASS 0.000
Cadmium 842 ug 60-140% PASS 0.012
Chromium 892 ug 75-125% PASS 0.055
Cobalt 932 ug 75-125% PASS 0.021
Copper 962 ug 75-125% PASS 0.021
Iron 1022 ug 75-125% PASS 0.145
Lead 1082 ug 75-125% PASS 0.009
Manganese 862 ug 75-125% PASS 0.000
Mercury 860.05 ug 75-125% PASS 0.023
Nickel 942 ug 75-125% PASS 0.021
Selenium 682 ug 40-160% PASS 0.029
Silver 762 ug 75-125% PASS 0.026
Tin 1112 ug 60-140% PASS 0.018
Titanium 1072 ug 75-125% PASS 0.019
Vanadium 1012 g 75-125% PASS 0.029
Zinc 762 ug 75-125% PASS 0.026

Batch 23103-9003, Replicate MS2, Sample TO-3
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Tissue chemistry data (definitive)--Matrix Spikes--CRG Marine Laboratories, Inc.

Constituent % Recovery True Value Acceptance Range Comments % RPD of MS1 and MS2
Aluminum 852 ug 75-125% PASS

Antimony 962 ug 40-160% PASS

Arsenic 832 ug 65-135% PASS

Barium 1092 pg 75-125% PASS

Cadmium 832 ug 60-140% PASS

Chromium 942 ug 75-125% PASS

Cobalt 952 ug 75-125% PASS

Copper 982 ug 75-125% PASS

Iron 1182 ug 75-125% PASS

Lead 1072 ug 75-125% PASS

Manganese 862 ug 75-125% PASS

Mercury 880.05 ug 75-125% PASS

Nickel 962 ug 75-125% PASS

Selenium 702 ug 40-160% PASS

Silver 782 ug 75-125% PASS

Tin 1092 ug 60-140% PASS

Titanium 1092 ug 75-125% PASS

Vanadium 1042 pg 75-125% PASS

Zinc 782 ug 75-125% PASS

Batch 23103-8042, Replicate MS1, Sample 2435

PCB018 88160 ng 65-135% PASS 0.097
PCB028 87160 ng 65-135% PASS 0.109
PCB031 85160 ng 65-135% PASS 0.079
PCB033 85160 ng 65-135% PASS 0.048
PCB037 93160 ng 65-135% PASS 0.067
PCB044 85160 ng 65-135% PASS 0.061
PCB049 84160 ng 65-135% PASS 0.036
PCB052 86160 ng 65-135% PASS 0.048
PCB066 87160 ng 65-135% PASS 0.023
PCB070 84160 ng 65-135% PASS 0.000
PCB074 87160 ng 65-135% PASS 0.023
PCB077 85160 ng 65-135% PASS 0.012
PCB081 86160 ng 65-135% PASS 0.023
PCB087 82160 ng 65-135% PASS 0.012
PCB095 80160 ng 65-135% PASS 0.038
PCB097 79160 ng 65-135% PASS 0.013
PCB099 85160 ng 65-135% PASS 0.061
PCB101 83160 ng 65-135% PASS 0.024
PCB105 78160 ng 65-135% PASS 0.066
PCB110 80160 ng 65-135% PASS 0.000
PCB114 81160 ng 65-135% PASS 0.038
PCB118 83160 ng 65-135% PASS 0.037
PCB119 82160 ng 65-135% PASS 0.012
PCB123 80160 ng 65-135% PASS 0.000
PCB126 81160 ng 65-135% PASS 0.051
PCB128+167 81300 ng 65-135% PASS 0.051
PCB138 82160 ng 65-135% PASS 0.037
PCB141 78160 ng 65-135% PASS 0.039
PCB149 77160 ng 65-135% PASS 0.000
PCB151 81160 ng 65-135% PASS 0.064
PCB153 83160 ng 65-135% PASS 0.058
PCB156 80160 ng 65-135% PASS 0.078
PCB157 70160 ng 65-135% PASS 0.042
PCB158 81160 ng 65-135% PASS 0.064
PCB168+132 80300 ng 65-135% PASS 0.051
PCB169 80160 ng 65-135% PASS 0.177
PCB170 75160 ng 65-135% PASS 0.052
PCB177 80160 ng 65-135% PASS 0.078
PCB180 75160 ng 65-135% PASS 0.000
PCB183 77160 ng 65-135% PASS 0.026
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Tissue chemistry data (definitive)--Matrix Spikes--CRG Marine Laboratories, Inc.

Constituent % Recovery True Value Acceptance Range Comments % RPD of MS1 and MS2
PCB187 78160 ng 65-135% PASS 0.053
PCB189 79160 ng 65-135% PASS 0.107
PCB194 78160 ng 65-135% PASS 0.094
PCB200 79160 ng 65-135% PASS 0.039
PCB201 83160 ng 65-135% PASS 0.142
PCB206 78160 ng 65-135% PASS 0.086
Batch 23103-8042, Replicate MS2, Sample 2435

PCB018 97160 ng 65-135% PASS

PCB028 78160 ng 65-135% PASS

PCB031 92160 ng 65-135% PASS

PCB033 81160 ng 65-135% PASS

PCB037 87160 ng 65-135% PASS

PCB044 80160 ng 65-135% PASS

PCB049 81160 ng 65-135% PASS

PCB052 82160 ng 65-135% PASS

PCB066 85160 ng 65-135% PASS

PCB070 84160 ng 65-135% PASS

PCB074 85160 ng 65-135% PASS

PCB077 84160 ng 65-135% PASS

PCB081 88160 ng 65-135% PASS

PCB087 81160 ng 65-135% PASS

PCB095 77160 ng 65-135% PASS

PCB097 78160 ng 65-135% PASS

PCB099 80160 ng 65-135% PASS

PCB101 81160 ng 65-135% PASS

PCB105 73160 ng 65-135% PASS

PCB110 80160 ng 65-135% PASS

PCB114 78160 ng 65-135% PASS

PCB118 80160 ng 65-135% PASS

PCB119 81160 ng 65-135% PASS

PCB123 80160 ng 65-135% PASS

PCB126 77160 ng 65-135% PASS

PCB128+167 77300 ng 65-135% PASS

PCB138 79160 ng 65-135% PASS

PCB141 75160 ng 65-135% PASS

PCB149 77160 ng 65-135% PASS

PCB151 76160 ng 65-135% PASS

PCB153 88160 ng 65-135% PASS

PCB156 74160 ng 65-135% PASS

PCB157 73160 ng 65-135% PASS

PCB158 76160 ng 65-135% PASS

PCB168+132 76300 ng 65-135% PASS

PCB169 67160 ng 65-135% PASS

PCB